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CHAPTER I. INTRODUCTION ANO LITERATURE REVIEW 
In May of 1983, the Legislature of the State of Iowa passed House 
File 313, a bill requiring that state employees should be paid on the 
basis of comparable worth. Specifically, the bill stated: 
It is the policy of this state that a state department, board, 
commission or agency shall not discriminate in the employment or pay 
between employees on the basis of gender by paying wages to its 
employees at a rate less than the rate at which the employer pays 
wages to employees of the opposite gender for work of comparable 
worth. "Comparable worth" means the value of work measured by the 
composite of the skill, effort, responsibi l ity and working conditions 
normally required in the performance of work (Arthur Young, 1984a, 
pg. 114). 
With the passage of House File 313, the State of Iowa joined numerous 
other state and local governments, businesses, and individuals in the 
controversy of comparable worth . Exactly what is comparable worth? How 
can work of comparable worth be determined? What are some of the 
problems associated with developing a pay system based on comparable 
worth? These are a few of the questions that will be addressed in this 
thesis . To begin , it is important to have a good understanding of the 
term "comparable worth." 
History and Definition of Comparable Worth 
The concept of equal pay for work of comparable worth is actually an 
outgrowth of the Equal Pay Act of 1963. Originally, the bill called for 
equal pay for comparable work, but the legislature balked at passing a 
standard that was described by the National Association of Manufacturers 
as " ... so general and so vague as to give an administrator a grant of 
power which would destroy the sound wage structure which many industrial 
companies have worked for years to perfect" (Perrin, 1985, pg. 6). 
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Consequently, the final passed bill stated: 
No employer having employees subject to any provisions of this 
section shall discriminate within any establishment in which such 
employees are employed, between employees on the basis of sex by 
paying wages to employees in such establishment for equal work 
[emphasis added] on jobs the performance of which requires equal 
ski l l, effort, and responsibility, and which are performed under 
similar working conditions . . . (Hartmann and Treiman quoting the Equal 
Pay Act of 1963, 1981, pg. 4). 
The following year, the legislature again brought up discussions 
related to discrimination and employment . Title VII of the Civil Rights 
Act of 1964 prohibited discrimination based on race, color, religion, sex 
or national origin in all aspects of employment, including compensation . 
Once again, though, the act was modified before final passage, and its 
final version took a much weaker stance ag~inst the question of sex 
discrimination in employment compensation. This modification was the 
Bennett Amendment . Under the Bennett Amendment, pay differences were 
allowed in any circumstance when it could be demonstrated that the jobs 
were not equal. Therefore, jobs that were different in content could be 
paid different wages regardless of the value of the work. 
Although Title VII of the Civil Rights was very successful in 
eliminating discrimination in employment, the Civil Rights Act and the 
Bennett Amendment did not apply to the issue of sex discrimi nation in 
employment compensation when the jobs were not the same . An attempt to 
expand the interpretation of the existing discrimination laws from jobs 
that were "equal" to jobs that were "comparable" occurred with the U.S. 
Supreme Court decision in the case of County of Washington v. Gunther . 
In this case, female jail patrons challenged the county on the grounds 
that wage discrimination existed because their job was worth as much as 
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the work performed by male jail patrons. The decision opened the door 
for further claims of sex discrimination based on jobs of similar content 
being compensated at different rates. The U.S. Supreme Court decision 
upheld: 
... that the broader sex discrimination prov1s1on of Title VII could 
be used to prohibit emp loyers from intenti onally paying female 
employees less because of their sex than male employees who were 
performing different work (Kessler and Williams, 1984, pg. 32). 
In the Bureau of National Affairs Special Report (1984, pg. 14), the 
members of the bureau state that: "Gunther marks the beginhi ng of the 
modern debate on wage equa 1 i ty ." Si nee the Gunther case was decided on 
in 1981, there have been numerous other actions concerning comparable 
worth. Cook (1983) identifi ed active investigations into the issue of 
comparable worth in fifteen states . Indeed, Eleanor Norton 1 s prophecy in 
1979 that comparable worth would become " ... the issue of the 1980s" 
(Norton as quoted by Hutner, 1986, pg. 1) has come of age . 
Some of the debate surrounding the concept of comparable worth is due 
to a lack of a clear definition of comparable worth. Willborn (1986) 
defined comparabl e worth as one type of pay equity issue, consisting of 
disparities in compensation between two occupations that were deemed of 
equal value due to the occupations• sex composition. For example : 
.. . comparabl e worth requires equal pay for work that is of comparable 
value to the employer. Value to the employer is defined in terms of 
the skill, effort, and responsibility required to do the job. Thus, 
if an employer employs janitors and secretaries and the two jobs, 
although different, require equal amounts of skill, effort, and 
r~sponsibility, the employer , according to this understanding of 
comparable worth, should be required to pay the jobs equally. Bu t 
that is a pay equity notion; it seems inequitable to differentially 
compensate two jobs that require equal amounts of skill, effort and 
re sponsibility. Co mpara ble worth asks additional questions: Is the 
pay disparity the result of sex discrimination ? Thus, theoretically, 
instead of compa ring janitors to secretaries, comparable worth 
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compares the wages of the secretary job as a sex-dominated occupation 
to the wages the job would be paid if it were not sex-dominated 
(Willborn, 1986, pg. 3) . 
Yet, Cook ( 1983, pg. 3) points out that the terms "comparable worth," 
"pay equity," and "comparable pay for work of comparable value" are often 
used interchangeably. Of more importance is the fact that while 
comparable worth can be defined in theory, it is difficult to set a 
definition for concepts such as "value" and "worth" in a practical 
setting . Livernash (1980, pg. 8) was the first to point out this problem 
when he concluded that" ... the concept of comparable worth to date has 
not been defined in opera ti ona l terms." 
For the purposes of this thesis, comparable worth plans will be 
simply defined as plans which address differences in compensation rates 
across occupations that are deemed of equal value due to the sexual 
composition of those occupations . It is important to emphasize the fact 
that occupations are being evaluated and compared , not individuals. 
Therefore, it is not important how much a female employee is compensated 
as compared to a male employee (not in the comparable worth sense). It 
is important how much a female-dominated occupation is compensated as 
compared to a male-dominated occupation when those two jobs are deemed of 
equal value to the organization. 
Now that a brief history and definition of comparabl e worth has been 
presented, an examination of the motivation for comparable worth is 
needed. Why is comparable worth the "issue of the 1980s?" Is there 
evidence of past wage discrimination by sex? 
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Research on Femal e/Mal e Wage Disparities 
The earnings ratio of female to male wages has been used as a source 
of discussion and used as evidence of poss ible discrimination for 
advocates of comparable wor th . The earnings rati os is the ratio of 
women 's to men's full-time annual income. Cohen (1971), as sited by 
Hartmann and Treiman (1981), studied the ea rnings ratio for full - t i me 
salaried and self-employed workers and concluded that women only earned 
55% of what men earned . Since that study, others (Blinder, 1973, 
Corcoran, 1979 , Mellor, 1984, Sande ll and Shapiro, 1978 , and O'Neill, 
1981) , as sited by Hartmann and Treiman (198 1), have es tima ted that the 
earnings ratio i s between .54 and . 69. Does the incidence of low 
earnin gs rati os or a "wage gap" imply that females have been 
discriminated against in the past? Although the data appear to suggest 
that this might be true, several limitations of the earnin gs ratio ex i st . 
Mos t importantly, the earni ngs rati o does not take in to account any 
differences in worker charac teri sti cs . For example, if men as a group 
are more educated, have more experi ence , or work more hours then 
certainly it could be expected that men as a group would earn more money . 
At tempts to take into consi dera tion any differences in worker 
charac teristi cs are often referred to as "human cap ital 11 approaches to 
expl aining the wage gap. Under human capita l theory , it i s assumed that 
differences in the amounts of educa tion, experi ence, etc . wil l translate 
into differences in producti vity . Then, a rate of return on investments 
in human capital can be estimated. Finally, new comparisons between men 
and women can be made whil e holding the l evels of human cap i ta l constant. 
Se veral studies also exi s t that estimate an earnings ratio that has 
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been adjusted for differences in human capital investment. The chart 
below presents the f indi ngs from some of the more noted studi es . 
Study Observed Earnings Ratio Adjusted Earnings Ratio 
Blinder (1973) .54 . 54 
Cohen (1971) .55 .74 
Corcoran (1979) .67 . 76 
Corcoran and Duncan (1979) .74 .85 
Mellor (1984) . 65 .65 
Sandell and Shap iro (1978) .66 .74 
(Hartmann and Treiman, 1981, pg . 20-21 ) 
It is obvious from the findings above that even differences in human 
capital in ves tment have fai l ed t o exp la in the di ffere nce in earnin gs 
between females and mal es. The highest degree of exp lana t i on that could 
be accounted for by differences in human capital was found by Corcoran 
and Duncan (1979) to be 44%. That still l ea ves 56% of the wage gap 
unexplained . 
Hartmann and Treiman (1981 , pg. 41-42) conclude : 
The evidence suggests , howe ver , that only a smal l part of the 
ea rnings differences between men and women can be accounted for by 
differences in educa ti on, l abor force experi ence, labor fo rce 
co1TJTiitment , or other human capita l factor s be li eved to contribute to 
producti vity differences among workers. 
Certainly, if the differences be tween the ea rnings of males and females 
cannot be expla ined by differences in worker character isti cs , then part 
of the residual may possibly be due to discrimination against fema le 
workers . If the differences cannot f urther be explained by the inability 
of human cap ital theory to control for important determi nants such as the 
type and quality of trai ning and experi ence, then compara ble wor th 
advocates can use the earning s gap as evidence of discr imi nation. 
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Aldrich and Buchele (1986) believe that this inability to explain the 
earnings gap is a major contributor to the motivation behind the 
comparable worth issue. 
Because the earnings gap between males and females has caused a 
movement for equal pay for work of comparable value, the next question to 
address is how is comparable worth implemented? By what means can we 
determine the comparative "va 1 ue" of two jobs 7 
Role of Job Evaluation in Comparable Worth 
The discussion of the role of job evaluation in comparable worth is 
due to the previously discussed problems with defining comparable worth . 
Specifically. how does any organization measure the amount of value that 
each job is worth? Comparable worth is a theoretical concept that 
requires some form of evaluation to make it a practical policy. 
An examination of the role job evaluation plays in the comparable 
worth issue will point out one of the fundamental differences between 
advocates and critics of comparable worth. While both advocates and 
critics agree with the numerous studies illustrating the disparity 
between female and male compensation. sharp differences arise when 
addressing the methodology of implementing comparable worth. 
Job evaluation can be defined as a systematic procedure for analyzing 
and comparing occupations within an organization. Job evaluation in a 
comparable worth context refers to the evaluation of female and male-
dominated occupations on the basis of the measurable amounts of skill, 
responsibility, effort, and working conditions involved in performing the 
work. 
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The proponents of comparable worth argue that: 
... job evaluation determines the "worth" of a job. They believe that 
every job can be evaluated using a common system, that is, that 
dissimilar jobs can be compared, their value to the organization 
determined, and this value directly translated into monetary terms 
(Perrin, 1985, pg. 45). 
Kessler and Williams (1984) also support the position that the job 
evaluation process can be an effective tool to measure the "value" of an 
occupation to its organization. Treiman (1979) notes that job evaluation 
systems have been in use for almost a century. He also found that 
employers considered job evaluation systems to be " ... useful tools by 
which to establish a hierarchy of jobs as a basis for setting salaries" 
(Treiman as quoted by Remick, 1984, pg. 19). The courts have also been 
open to the practical use of job evaluations as a procedure to measure 
job content or worth. In Briggs v. City of Madison, the court held: 
... that an inference of sex discrimination could be established by 
demonstrating that a female-dominated job classification was paid 
less than a male-dominated job classification where the two job 
classifications were very similar in skill, effort, responsibility, 
and working conditions. Thus, if male- and female-dominated jobs are 
determined to be comparable by a job evaluation study ... the 
difference in pay is the result of sex discrimination and, therefore, 
is illegal (Willborn, 1986, pg. 61). 
For each argument in support of using job evaluation systems to 
measure job worth, there exists a counter-argument against the use of job 
evaluations by the critics of comparable worth. One of the major 
cr iticisms focuses on the inability of job evaluation to measure a 
concept of "value." The Na ti ona l Research Council of the Na ti ona l 
Academy of Sciences (1981), as sited by Livernash (1980), concluded that 
no standard existed by which job value or worth cou ld be measured. 
Donald Schwab has also taken a definiti ve stance against the use of job 
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evaluations to measure job worth. Schwab (1981, pg. 52), as sited by 
Livernash (1980), states that job evaluation is: 
. .. an inherently subjective set of procedures. 
judgments made when installing and maintaining 
system is truly enormous ... as a consequence, 
can essentially yield any result you want . 
The number of 
a job evaluation 
job evaluation systems 
Aaron and Lougy (1986) summarize the beliefs of the critics against 
job evaluation by stating that overall, job evaluation is an inherently 
subjective process. They go on to conclude that the market wage paid to 
labor is the best measure of what the particular laborer is worth. The 
job evaluation process is too flawe d to be viewed as a practical 
alternative of measuring worth . 
Since there is such a difference between the beliefs of proponents 
and critics of comparable worth on the i s sue of job eval uations, only one 
conclusion i s possible. Further research examining the process of job 
evaluation is needed to provide more insight into the possible use of job 
evaluation as a measurement tool. Specifically, what aspects of the job 
evaluation process have drawn substantial criticisms? Has there been a 
call for research in a parti cular area? 
Reliability and Measurement Error 
Indeed, there is one aspect of the job evaluation process that has 
not only drawn criticism, but is also often cited as an area for further 
research. Because the job evaluation process contains subjective 
decisions (types of job evaluation systems and the entire job evaluation 
process will be described in Chapter II), questions of reliability and 
the problem of measurement error have continually been raised; but seldom 
investigated. 
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The reliability of a job evaluation system refers to its consistency . 
Since subjective decisions concerning the value of the work performed in 
an occupation are made by an individual or a group of individuals, how 
likely is it that a different indivi dual or group would arrive at the 
same findings? Schwab (1981, pg. 52) believes that a lack of reliability 
is one of the major reasons that job evaluation systems can " ... yield any 
result tha t you want . Beatty and Beatty (1984), as sited by Livernash 
(1980), also point out that a job evaluation plan that is questioned 
concerning reliability is a job evaluation plan that is "fraught" with 
problems. Willborn (1986, pg. 64) states his position concerning 
reliability and job evaluation: 
If , however, it yielded different results on successive trials, [job 
evaluation] would be unreliable; the results on some trials would 
necessarily be invalid and, hence , any findings of sex 
discrimination based on the method would be questionabl e. 
The problem of mea surement error deals not with the consistency of 
the subjective decision, but with the accuracy of the decision. The 
accuracy of job evaluations is often referred to as the construct 
validity . Construct validity is the correspondence between the measure 
used (job evaluation) and the concept being measured (job worth). So, it 
is not only important that job evaluations be reliable, but it is more 
important that they accurately measure the concept of job worth . 
Schwab (1981, pg. 62), as sited by Livernash (1980) , summarizes his 
beliefs regarding comparable worth through the use of job evaluations and 
the problems of reliability and measurement error: 
.. . job evaluation as theoretically prescribed is a mechanism for 
identifying worth based on job content ... . there currently exists 
no suitable basis for determining whether job evaluation measures job 
worth or not (i.e .• whether job evaluation is con struct valid). 
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Evidence from job evaluation investigations indi cates that problems 
of reliability where subjective judgments are at issue are 
substantial, though probably not unresol vable. 
Measurement error occurs in the job evaluation process beca use 
subjective decisions must be made at some time. An evaluator is faced 
with a complex and inherently subjective task, while at the same time is 
restricted by the limitations of human judgement. For example, assume 
that an individual must make a judgement on the amount of education 
needed to perform a certain job . This individual will make the decision 
based on the available information and his personal opinions . The 
resulting errors in judgement can either be an unintentional consequence 
of making subjective decisions on unmeasurabl e items or the consequence 
of biases influencing the decision. In either case , errors of 
measurement are made and the resulting findings would be subject to 
question . (The statistical formulation and impact of measurement error 
will be discussed in detail in Chapter III.) Overall, the problem of 
measurement error places serious limitati ons on the ability of job 
evaluation systems to accurately measure job worth. 
Call for Research 
Because the comparable worth advocates have found that one of the 
major obstacles keeping comparable worth from wide-spread implementation 
is the critics' continued efforts to discredit the job evaluation 
process, supporters of comparable worth have cited specific areas that 
need further research . 
Hartmann (1985) points out that very little research has been 
conducted on the role of job evaluation systems in comparable wor th. 
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Research on job evaluations can examine many areas. but one area in 
particular that Hartmann (1985, pg. 7) noted is: 
... ways need to be devised to measure the relative worth of jobs. 
Since existing job evaluation procedures appear to be the principal 
available method, attention needs to be devoted to improving job 
evaluation procedures. 
Schwab (1981). as sited by Livernash (1980), even points out that: 
The paucity of research on job evaluation ... may come as a surprise, 
given the significance of job evaluation to compensation 
administration. 
Hartmann and Treiman (1981) have summed up the need for additional 
research through the following sta tements: 
Techniques used in job evaluation have not kept up with developments 
in econometrics, psychometrics, and sociological measurement. 
Serious attention should be given to the selection and measurement of 
compensable factors. the fun ctional form of regression models. and 
assumptions about error structure, each of which can seriously affect 
the pay rates predicted by these models (pg. 80). 
It may be possible to improve job evaluation plans .... we urge 
further research into many unresolved technical issues regarding job 
e valuation principles and practices (pg . 81). 
The development and impl ementation of a job evaluation plan is often 
a lengthy and costly process. The underdeveloped nature of the 
technology involved, particularly the lack of systematic testing of 
assumptions, does not justify the universal application of such 
plans. In the committee's judgement. however, the plans have a 
potential that deserves further experimentation and development. 
Purpose and Outline of the Thesis 
The purpose of this thesis is to address some of the research issues 
discussed in the previous section. Specifically. this thesis will 
examine the impact of measurement error in the job evaluation process on 
the comparable worth reco1T1Tiendations made by the Arthur Young consultants 
to the State of Iowa. During the job evaluation process, teams of 
employees rated each job classifi cation according to the amounts of 
13 
skill, responsibility, effort and working conditions involved in 
performing the job. Si nee these ratings were the eva 1 uati on teams' 
judgments, the ratings could not be considered the "true" level 
necessary; but merely the observed level believed to be nece ssary. 
Hence, the ratings were subject to measurement error. In subsequent 
statistical analyses conducted by the Arthur Young firm, the ratings were 
treated as measured without error. Therefore, the recommendations 
concerning changes in appropriate pay grades made to the State of Iowa 
would have to be questioned. 
This thesis will examine the procedures followed by the Arthur Young 
firm and the recommendations originally made. Instead of just 
considering the impact on male and female classifications, this thesis 
will analyze other aspects of comparabl e worth such as supervisory vs. 
nonsupervisory positions and the impact of comparable worth on different 
income levels. Then, the statistica l analyses conducted by Arthur Young 
will be reworked utilizing a statistical software package developed at 
the Iowa State University Statistical Laboratory that will correct fo r 
the effec t of measurement error. 
The outline of this thesis is as foll ows: Chapter I is a brief 
background on the issues of comparable worth, job evaluati on, and needed 
research; Chapter II is a detailed description of the procedures and 
results fro m the Arthur Young comparable worth study; Chapter III 
presents an exp lanation of the prob l em of measurement error; Chapter IV 
is statistical analysis of the Arthur Young recommendations and the 
results of the errors-in-variables regression; Chapter V is a summary of 
the findings. 
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CHAPTER II. ARTHUR YOUNG PROCEDURE 
The Arthur Young Company of Milwaukee, Wisconsin was selected to 
accomplish the task of designing and analyzing a single compensation 
system based on the concept of the comparable worth. The major objective 
of the project was to " ... develop a compensation system for all state of 
Iowa Merit Employment System employees which is internally equitable and 
provides comparable pay for positions of comparable value" (Arthur Young, 
1984a, pg. 2). 
There were several advantages to hiring an outside consulting firm to 
take responsibility for a project of this magnitude. 
l. The consultants are specialists in the job evaluation process. 
They have gained valuable experience from previous projects. 
2. The consultants may provide a more objective point of view which 
is extremely important in a process that is inherently 
subjective. 
3. If the consultants work closely with the existing employees and 
supervisors, any doubt concerning the accuracy and honesty of the 
procedures can be minimized (Lanham, 1955, pg. 21). 
Although the consultants had primary responsibility for the project, 
it was realized that employee participation is crucial in the evaluation 
stages. A high degree of acceptance and support is only possible when 
the employees understand the procedures and results. Therefore, Arthur 
Young utilized state personnel throughout the project. 
The technical approach itself can be broken down into several steps . 
Step 1: Obtain Job Information 
An objective of job evaluation has been defined as " ... a method of 
comparing jobs by use of formal and systematic procedures in order to 
establish a rank order of the jobs ... " (Elizur, 1980, pg. 3). It is then 
clear that " ... the evaluation of jobs can only begin with a careful study 
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or analysis of their contents. Job analysis is a fundamental 
prerequisite of job evaluation" (Livy. 1975, pg . 41) . The Arthur Young 
consultants needed to gather complete and unbiased information on the 
approximately 810 state merit job classifications. It is important to 
realize that the job classification is being analyzed. not the employee 
within the job classification. To begin. the consultants chose not to 
use existing information that could have possible biases against female 
dominated classifications. This procedure is supported by Charles Lytle 
( 1946, pg. 133) who stated: 
Even if the jobs are well described and classified. the data may be 
unsatisfactory. If it is worthwhile to have a new evaluation it will 
usually be best to start with no limitations. The reason is that the 
new plan may need to bring out certain data which were wholly lacking 
or not distinct on the old forms. Certainly it would be foolish to 
economize in the matter of foundational data for anything so 
important as a lasting job classification. 
The con sultants began the information gathering process by 
distributing a classifi cation analysis questionnaire to a sample of 4,500 
merit system employees. The analysis questionnaire contained detailed 
questions concerning the duties. responsibilities. supervision. 
equipment, contacts and working conditions that the job classification 
entailed. The 4,500 questionnaires (approximate ly 25% of all employees) 
were distributed to all 810 classifications according to the following 
sampling scheme: 
Nurrber of employees 
in classification 
5 or less 
6 to 100 
101 to 200 
201 to 500 
501 to 1,000 
Nurrber sampled 
All 
25%, but no less than 5 
25%, up to a maximum of 35 
20%, up to a maximum of 50 
ioi. up to a maximum of 75 
Nunt>er of employees 
in classification 
l,000+ 
(Arthur Young, 1984a, pg. 5) 
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Number sampled 
5%, but not less than 75 
It was also intended that the sample be balanced accordi ng to other 
criteria such as sex and salary step. 
The completed questionnaires were checked by the immedia te supervisor 
to verify accuracy and comp l eteness . The questionnaires were further 
reviewed by the Arthur Young consultants. If a questionnaire was found 
to be incomplete or ambiguous, the consultants fol lowed up the 
information with a fi eld audit intervi ew. 
Field audit intervi ews were used by the consultants to obtain 
additional information or to clear up amb iguous information for 150 
employees covering 124 job cl assifi cations. This combi nati on method of 
questionnaires and intervi ews has se vera l advantages whi ch should be 
noted . 
1. It permits good participation of employee and supervisor in 
determining job content. 
2. The interview allows those job incumbents whose writing skills 
are below average t o fully parti cipate. 
3. A well-written questionnaire can eliminate the inclusi on of 
biased information (Lanham, 1955, pg. 162). 
After the interviews were completed, the consultants chose five 
questionnaires from ea ch job classification to forward to the evaluation 
teams. The criteria for selection were based on completeness of 
information, c larity, and representation. 
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Step 2: Choose Evaluation System 
Once a detailed and carefu l descripti on of each job is available, 
each job needs to be evaluated in terms of its "worth" or "value" to the 
organization. However, there are several different methods available to 
evaluate jobs, and the choice of an appropriate evaluation system can 
certainly affect the end results. The steering committee, set up to 
oversee the project and the Arthur Young consultants, wanted the 
evaluation system to meet the following requirements (Arthur Young, 
1984a, pg. 8) : 
* 
* 
* 
* 
* 
* 
* 
Documented and capabl e of outside verifi cation. 
Based on the principles outlined by House File 313. 
Equitable and consistent applicability for the range of job 
classifications evaluated. 
Easily understood by the personnel who will administer the 
program. 
Flexibility in responding to changes in job functions and 
organizational design. 
Facilitates periodic auditing. 
Minimum maintenance required on an ongoing basis. 
Basically, job evaluation systems can be divided into two types: 
qualitative systems, and quantitative systems. 
Qualitative systems 
1. The Ranking Method: The jobs are compared with one another on 
the basis of overall worth. From the one-to-one comparisons, a 
overall hierarchy can be developed. The major advantage of a 
ranking method is its simplicity. The major disadvantage is its 
reliance on the subjective decisions of the evaluator. 
2. The Classification or Grading Method: A series of grades or 
classes is devised in which the grades are based on significant 
differences in skill, responsibilities and requirements. Then 
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the evaluator "fits" the job into the most appropriate grade. 
Again, the major advantage of this type of system is its ease in 
use and understanding. The subjectivity of this type of system 
is its major disadvantage. Also, the classificati on is based on 
the whole job, and not on the separate job components. 
Quantitative systems 
1. The Factor-Comparison Method: A set of key jobs is selected to 
be compared. These jobs are ranked according to a set of 
evaluation factors. The factors are generally four or five items 
such as mental requirements, skills required, physical 
requirements, responsibility, and working conditions. Then, the 
money paid to each of the key jobs is allocated and assigned to 
the evaluation factors according to the re lative importance of 
each item in performing the job . A table is prepared whi ch shows 
the position of each key job under each factor. The other jobs 
are then compared to the key jobs on a factor-by-factor basis to 
arrive at the fina l hierarchy from top to bottom. The advantage 
of the factor-compari son system is that it eliminates much of the 
subjectivity associated with the qualitative systems . However, 
the factor-comparison system has several limitations . First, the 
method is diffi cult to use and understand. Secondly, the 
selection of key jobs is cr itical, but no clear foundation exists 
for selection of these jobs. Finally, if wage inequities exist 
in the key jobs, these inequities will be ca rried through the 
entire system. 
2. The Point-Factor Method: A set of compensable factors are 
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selected and defined. The most common factors are skill, 
responsibility, effort, and working conditions. These factors 
are also frequently sub-divided into items such as (Elizur, 1980, 
pg. 25) : 
Skill - Education 
Experience 
Initiative 
Training 
Knowledge 
Manual dexterity 
Judgement 
Effort - Mental 
Physical 
Responsibility - Equipment 
Material or Product 
Public Relations 
Safety 
Work of others 
Working Conditions - Risk of injury 
Hours of work 
Each of these items is broken down into a l evel of degrees . 
Then, the relative weight of each factor in importance to overall 
job worth is determined. Based on the weights , each degree level 
is assigned a point value. The evaluators then determine which 
degree level for each factor is necessary to perform each 
specific job. The total points are added up and the jobs are 
systematically ranked. Once ranked, a group of key jobs can be 
pri ced according to the current market wages, or a pay scale can 
be developed to convert the total points into different pay 
levels. The advantages of the point-factor method are its ease 
in use and ease of understanding by the employees . The major 
disadvantages of the system are choosing the proper fac t ors and 
weighing the factors correctl y. 
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Although there are many other types of job evaluation systems such as the 
guide-chart profile method, the cas tellian method and the time span of 
discretion method, most job evaluation systems make use of one of the 
four previously described processes (E lizur , 1980, pg. 27). 
The Arthur Young consultants chose to use the point-factor evaluation 
method to determine the job worth of the 810 job classifi cations . E. 
Lanham, Associate Professor of Management (1955, pg. 54), states a number 
of reasons why the point-factor method may be chosen as the appropriate 
system. 
1. A graphic and descriptive type of scale is used which is 
considered by many authorities to be more reliable and valid than 
any other device. 
2. The degree definitions are easy to use, as they are written in 
terms which are applicable to the types of jobs being rated. 
3. The point values of jobs show the relative differences between 
jobs in numeri cal terms. 
4. The plan increases in accuracy and consistency with use . 
5. The plan can be understood eas ily by empl oyee s and supervisors . 
The point-factor method has also been described as " ... superior to other 
conventional evaluati on methods in reducing the amount of subjective 
decisions and applying a quantitative analytical approach" (El izur, 1980, 
pg. 27). Arthur Young's (1984a, pg. 8) own reason for selecting the 
point-factor method was : 
Determination of the relative job value was central to this project 
because it addressed the i ssue of internal equity, or fair 
relationship among job classifications. Our prior experience in 
performing similar studies for government entities suggested that the 
most appropriate approach was to develop and use a point-factor 
eva luation plan . 
Once the point-factor evaluation system was chosen , emphasis shifted 
to developing specific steps of the point-factor plan. 
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Step 3: Choose Evaluation Factors 
A primary step in the development of a point-factor system is 
selecting the appropriate fa ctors to be rewarded or compensated. This 
process is not only difficult, but it is also extremely important. Livy 
(1975, pg. 74) points out that: 
Factor identification is most important. For emphasis, it is worth 
repeating the basic principle that a range of factors must be 
established which can be applied to the whole gamut of jobs under 
consideration, that too few factors will reduce the discriminatory 
powers of the technique, whilst too many will introduce problems of 
co-variance. 
The Arthur Young consultants began the choice of evaluation factors by 
studying a job evaluation plan that was developed for Iowa merit 
employees but never implemented. The "Iowa Plan" was a point-factor 
system that had previously evaluated 113 job classifications (Arthur 
Young, 1984a, pg. 9). After examining the procedures and results for 
accuracy, the consultants conducted statistical analyses to identify the 
importance of the original factors used in the "Iowa Plan . " From this 
information along with knowledge from previous experience and information 
gained following meetings with analysts and personnel representatives, 
the consultants identified nineteen potential factors (Woolsey, 1983, pg. 
3). Paterson (1972, pg. 63) states: "The usual procedure is for the 
committee to choose a large nunt>er of appropriate factors and then to 
whittle these down . 'No successful plan has had more than 22 factors. 
From eight to 11 has proved the most successful range . . . '" Too many 
factors would lead to a complex and redundant evaluation system, while 
too few fa ctors would not be capable of dis cerning subtle job 
differences. The Arthur Young consultants and the steering co111T1ittee 
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found thirteen factors to include in the point-factor system. The 
consultants felt that " . .. the evaluation factors employed are relevant 
and applicable t o the job classifica tions undergoing evaluation" (Arthur 
-
Young, 1984a, pg . $7). 
The specific factors chosen and a brief def inition are listed below 
(Arthur Young, 1984a, pg. 28-29). 
Factor 1. Knowledge -- from formal training/education. This factor 
measures the academic preparation and/or technical 
training at the entry level considered to be "normal " or 
"typically required" to perform the work. Factor 1 
represents the requirements for the job, not the 
particular educational background of the person holding 
the job. 
Factor 2. Knowledge -- from experience. This factor evaluates the 
least amount of time normally required for a person with 
the "typically required" training/education to acquire the 
knowledge and skills to perform the job satisfactorily. 
Factor 3. Job complexity, judgement, and problem-solving. This 
factor measures the compl exity of duties and the frequency 
and extent of judgement used in decision -ma king and 
problem-solving. 
Factor 4. Guide lines/supervision available . This factor covers the 
nature of guidelines and the judgement needed for 
application. Included are the extent of closeness of 
supervision required or received for methods to be 
followed, results to be obtained, and frequency of work 
progress review. 
Factor 5. Personal contac ts . This factor measures the 
responsibility for effective handling of personal contacts 
with persons not in the supervisory chain . Disc us sed is 
the frequen cy:-f.)urpose, importance, setting and person(s) 
contacted. 
Factor 6. Physical demands. This factor measures physi cal effort 
and fatigue. Considered is the effort, strength, stamina, 
and endurance ne cessary to perform the job. 
Factor 7. Mental/visual demands. This factor meas ures the 
coordination and dexterity of mind , eye and hand . Factor 
7 includes duration and intensity of the coordination and 
not intelligence or mental development. 
Factor 8. 
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Supervision exercised . This factor measures 
and magnitude for supervising subordinates. 
the number of people supervised and the type 
supervisory responsibility. 
the nature 
Indicated are 
of 
Factor 9. Scope and effect . This factor measures the relationship 
between the nature of the work, its purpose, breadth and 
depth, and the effect of work products or services within 
and outside the orga nizational unit. 
Factor 10 . Impact of errors. This factor measures the likely effect 
or probable consequences of potential errors made by an 
individual in the regular course of the work and the 
opportunity for making such errors. 
Factor 11. Working environment. This factor evaluates the conditions 
under which the job must be performed and the extent to 
which conditions, i.e. heat, cold, rain, snow, dirty or 
bloody conditions, fumes , noises, unpleasant social 
encounters, etc . , make the job unpleasant. 
Fa ctor 12. Unavoidable hazards/risks. This factor measures the 
hazards connected with the performance of the job or the 
extent and seriousness of potential bodily injury that 
normally exists in performing the job. 
Factor 13. Work pace/pressures and interruptions. This factor 
measures the degree to which the employee is able to 
maintain conti nuity of work and to plan the scheduling and 
priority of job tasks in advance. Indicated are the 
changes in work volume and frequency of interrupti on. 
Once the evaluation factors are chosen and clearly defined, each 
evaluation factor must be broken down into a ser ies of degree levels. 
The job classifi ca ti ons are actually evaluated according to which leve l 
is JlX)St appropriate to the job for all thirteen factors. For example, 
al l job classifica tions are rated according to the thirteen factors, but 
each job does not require the same level within each factor. Therefore, 
"In order to differentiate among the jobs in terms of their varying 
requirements, some method of gradations must be provided" (Lanham, 1955, 
pg. 81) . The factor degree levels serve as the basis of gradation. A 
job that consis t ently requires high degree levels for all 13 factors 
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would be expected to rank very highly. The point factor method of job 
evaluation allows comparisons to be made between jobs based on the 
individual components of the job, not simply overall job worth. 
Performing an evaluation on a specific factor is much more simple than 
evaluating the entire job as a whole. 
The Arthur Young consultants divided each evaluation factor into the 
different degree level s as follows: 
Evaluation factor 
1. Knowledge - from formal training/education 
2. Knowledge - from exper i ence 
3. Personal contacts 
4. Job complexity, judgement, and problem-solving 
5. Guidelines/supervision available 
6. Physical demands 
7. Menta l /visual demands 
8. Work pace/pressures and interruptions 
9. Supervision exercised 
10. Scope and effect 
11. Impact of errors 
12. Working environment 
13 . Unavoidable hazards /r isks 
# of degrees 
I - 8 
1 - 6 
lA - SE 
1 - 7 
1 - 5 
1 - 4 
1 - 4 
lA - 3C 
lA - 6F 
1 - 5 
1 - 5 
1 - 4 
1 - 5 
Simply , a rating of 1 for an e valuation factor would imply that only the 
minimum amount of that specific factor is needed to perform the job . 
Conversely, the highest level for each evaluation factor represents a 
factor for whi ch the maximum level is required to successfully perform 
the job. 
Again, it is very important that these different degree levels be , 
accurately and clearly defined . Language that is biased must be avoided 
so that the evaluators can make accurate judg~ents. Lanham (1955, pg. 
82) states: 
Having been established, the degrees must be defined as clear ly, 
concisely , and explicitly as possible if raters are to evaluate jobs 
25 
consistently and uniformly. When degree definitions are ambiguous, 
interpretation will vary widely among those using the scale. As a 
result, job ratings will also vary widely and inequities will be 
perpetuated instead of reduced or eliminated. 
The Arthur Young consultants recognized the possible biases and 
problems associated with developing vague or ambiguous degree 
definiti ons. Therefore, the consultants utilized all of their past 
experience to accurately define the degree levels for the thirteen 
evaluation factors. The consultants point out that "male bias in 
language defining factors and degrees has also been built into earlier 
systems. Our efforts were concentrated to overcome these problems and 
identify factors that appropriately valued all types of state jobs, 
irrespective of sex" (Arthur Young, 1984a, pg. 11). 
Once the evaluation factors are chosen, defined, and subdivided into 
appropriate degrees, the actual evaluation can be performed. 
Step 4: Conduct Job Evaluations 
One objective of a sound job evaluation system is that the system 
should be accepted by both the employees and the supervisors . If the 
supervisors and employees do not understand the system or do not accept 
the system, there may be resistance to the implementation of the system. 
A simple method to increase the probability of acceptance is to involve 
the employees in the job evaluation process. Elizur (1980, pg. 40) 
states: " ... participation would seem desirable in assuring interest and 
understanding of the plan and reducing resistance." 
The Arthur Young consultants also believed that employee 
participation in the actual evaluation process was fundamental in 
assuring the credibility of the entire point-factor system. Thirty-six 
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state employees were selected to make up nine eval uation teams. Each 
team was composed of two males and two females in order to minimize the 
possibility of sex bias in the rating. These individuals were also 
grouped according to the type of job that they held. Each team was made 
up of one personnel specialist, one techni ca l/professional employee , one 
suppor t staff employee, and one supervis ory /managerial employee. 
Furthermore, an attempt was made to balance the teams according to 
department, age. and geographic region. The benefit of having a 
committee of employees evaluate the jobs instead of a single personnel 
specialist can be summed up by Lanham (1955, pg. 218): 
Because participation, reduction in bias and prejudice, and provision 
for personal knowledge about jobs are al l very important in securing 
accurate and acceptable ratings. the committee plan is the more 
popular ... and is to be reco111T1ended more highly than the individual 
plan of rating. 
Since the co111T1ittees consisted of three individuals who were not 
fa miliar with job evaluation processes, it was necessary to train the 
evaluation teams on the objectives and procedures. The training took 
place over a three-day period. The major topics addressed were the 
concepts of comparabl e worth , job evaluation, group dynamics, recognizing 
and coping with biases, and the point-factor eva luati on plan (Arthur 
Yo ung , 1984a, pg. 13) . A proper training program will yield many 
benefits. Livy (1975, pg. 122) points out: 
Training can· partly overcome deficiencies. Chesler (1948) reports 
that raters who had been trained, assessed t hirty-five jobs, and 
achi eved high re liability co-effi cients ranging from 0.93 to 0.99. 
Similarly, people improve with practice, and there is some evidence 
to suggests that experience in handling a parti cular technique leads 
t o speed i er , more consistent, results . 
The Arthur Young consultants (1984a, pg.13) state that the purpose of 
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the training session was to "reduce the problem of subtle sex 
stereotyping and bias in job eva luation." To consistently achieve 
accurate and unbiased ratings, a structured procedure had to be developed 
and followed . Consultants supervised the evaluation process to ensure 
that the proper procedures were being followed. 
The actual evaluation of the job clas sifications was relatively 
straight forward . Each team ment>er rated the job classification for each 
of the thirteen factors independently . Then together, the evaluation 
team compared the individual ratings and determined the final degree 
level assigned for each of the evaluation factors. One consultant was 
assigned to three evaluation teams to provide information and supply the 
evaluation teams with the materials to document the ratings. 
Most job classifi cations were analyzed and evaluated by one team. 
However, some classifications were evaluated by more than one team to 
provide informati on on inter-team reliability . Reliability refers to the 
ability to accurately rank the evaluation factors consistently. For 
example, if one evaluation team determines that job classifi cation A 
requires level 4 of physical demands, what is the probability that other 
eval uation teams would determine the same ranking? To examine the inter-
team reliability, several job classifications were reevaluated by 
another team. The sampling of job classifi ca tions was done according to 
the fo llowing schedu l e in the first few weeks as a trial run. 
# of Class ifi cations # of Evaluations 
20 classifications 2 evaluation teams 
6 classifi cations 3 evaluation teams 
2 classifications 9 evaluation teams 
(Arthur Young, 1984a, pg. 14) 
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Following the first few weeks, at least one classification was 
reevaluated by a different team each day. In the end, ninety-eight job 
class ifications were evaluated by more than one team. 
While there are many different techniques to measuring re liability, 
one method that is frequently discussed in social science literature is 
the reliability coefficient that is found from the ratio of error 
variance to total variance for the independent variables (SUPER CARP 
manual, 1980, pg. 23). After discussions with Dr. Michael White, 
consultant for Arthur Young primarily responsible for the statistical 
analyses, it was discovered that this method was used by the consultants 
to calculate reliabilities. 
The Arthur Young consu ltants report the following rel iability 
coefficients: 
Evaluation factor 
Knowledge - from educati on 
Knowl edge - from experience 
Complexity, judgement, and problem solving 
Guidelines/supervision available 
Personal contacts - purpose 
Personal contacts - type 
Physical demands 
Mental/visual demands 
Supervision exercised - nature 
Supervision exercised - nunt>er 
Scope and effect 
Impact of errors 
Working environment 
Unavoidable hazards/risk s 
Work pace/pressures 
Interruptions 
Tota l eva luation 
(Arthur Young, 1984a, pg. 15) 
Reliability coefficient 
.92 
. 75 
.85 
• 7 3 
. 77 
.78 
.84 
.55 
. 91 
.94 
.73 
. 74 
. 71 
. 86 
.61 
.48 
. 89 
The purpose of checking the evaluators for inter -team reliability was 
29 
summed up by the Arthur Young consultants (1984a, pg. 14): 
First, it provided an early indicator if there was a systematic 
difference in eva luation by any team. Second, it served to provide 
confidence in the system and documentat i on in establishi ng that job 
classifications were being evaluated in accordance with the concept 
of comparabl e worth. 
From their past experience, the consultants had determined that a 
reliability coefficient of greater than .70 was acceptable . Only three 
of the sixteen evaluation factors fell below the .70 reliability 
coefficient criteria. The reliability coeffi ci ent for the total rating 
was .89. Overall, after some adjustments were made to those factors 
whose reliability was below .70, the Arthur Young consultants were 
satisfied with the evaluation process. All of the evaluations were 
reviewed by the consultants to " .. . ensure a uniform application 
system ... " (Arthur Young, 1984a, pg. 15). Further reviews were conducted 
by the steering committee, the Iowa Merit Employment department, and 
selected department heads. Any inconsistencies were referred back to the 
evaluation teams for reconsideration. 
Step 5: Determine Factor Weights 
Once each job class i fication has been rated in each of the thirteen 
compensabl e factors, the relative importance of each factor needs to be 
determined. Simp ly adding up the ratings for each job classification to 
achieve the total rank would be assuming that each of the thirteen 
factors was equally as important in determining overa ll job worth. Since 
this assumption of equality would be incorrect and naive, some method of 
determining the relative weight of each factor must be developed. 
The importance of the relative factor weights cannot be 
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overemphasized. Treiman (1979) demonstrated that even subtle differences 
in the weights of the factors can result in major differences in the 
final hierarchy of job classifications . On the subject of factor 
weights, Treiman {1979, pg. 6) states: 
The choice of factors, and the choice of how heavily to weigh each 
factor's contribution to the total score {in point systems), are at 
the heart of the design of job evaluation systems. For it is the 
choice of factors and factor weights that determines the relative 
ordering of jobs on the job worth scale. One set of factors and 
factor weights may produce a particular ordering of jobs while a 
different set of factors or a different weighing of factors may 
produce quite a different ordering. 
Patton, Littlefield, and Self's {1964, pg. 148) view on the process 
of determining factor weights also emphasizes the importance of 
appropriately deriving the weights. 
Assigning value weights to the factors chosen for the point plan is 
of key importance. This step, more than any succeeding decision, 
produces a fundamental effect on the final evaluations of the jobs. 
Improper weighting decision made at this step can cause completely 
unforeseen aberrations in relative job values when the point totals 
for each job are determined. 
Given the importance of deriving the appropriate factor weights, what 
methodology was used by the Arthur Young consultants? Treiman {1979, pg. 
7) points out that there are two basic methods: 
They may be assigned directly by the designers of the system to 
reflect ~priori judgments about how much each factor should 
contribute to the total worth of a job. Alternately, they may be 
derived empirically .... 
Actually, the Arthur Young consultants used both methods to determine 
the factor weights. In the first approach the steering committee, with 
the help of the consultants, selected a set of factor weights that they 
believed were most appropriate . Their decision was based upon: 
... the different impacts on male and female jobs, the reliability in 
the use of the factors, intercorrelation among factors or factor 
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redundancy, the statistically derived weights for predicting current 
grade levels, and the ways the factors actually acted in determining 
the final point totals for all jobs (Arthur Young, 1984a, pg. 30). 
This set of factor weights is listed below: 
Evaluation factor 
1. Knowledge - from education 
2. Knowledge - from experience 
3. Complexity , judgement, and problem solving 
4. Guidelines/supervision available 
5. Personal contacts 
6. Physical demands 
7. Mental/visual demands 
8. Supervision exerci sed 
9. Scope and effect 
10. Impact of errors 
11. Working environment 
12 . Unavoidable hazards/risks 
13. Work pace/pressures and interruptions 
(Arthur Young, 1984a, pg. 31) 
Factor weight 
15% 
10% 
12% 
5% 
10% 
5% 
5% 
8% 
10% 
5% 
5% 
5% 
5% 
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The Arthur Young consultants also statistically derived a set of 
factor weights. One of the major criticisms of job evaluation systems in 
genera l and the point-factor system in particular i s the system's 
reliance on subjective decision-making. In order to avoid these possible 
critici sms , the consultants wanted an alternative set of weights to be 
derived objectively through the use of a statistical analysis . 
In this statistical analysis, the consultants regressed the thirteen 
current pay of each job classifi ca tion on the thirteen evaluation 
factors. This regression model can be illustrated below: 
Yi 
where, 
= 
Y· 1 
XjBj + ei 
=cu~r:nt job classific~tion pay_g~ade. 
1 - 1, 2, ...... 758 JOb class1f1cat1ons 
Xj = evaluation factor rating 
j = 1, 2 ...... 13 evaluation facto rs 
B· J 
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= evaluation factor weight 
j = l, 2 .... . . 13 evaluation factors 
ei = random error term 
i = 1, 2 ...... 758 job classifications 
The results of this regression would be the relative weight of each 
factor in determining current pay. Only one obstacle had to be cleared 
before the analysis could be conducted . The objective of the project was 
to evaluate all of the State of Iowa job classifications according to the 
principl es of comparable worth. However, a regression analysis that uses 
current pay grade as the dependent variable will not predict pay on a 
comparable worth basis, but pay according to the existing system. 
Therefore, any biases that currently exist will be perpetuated instead of 
eliminated . The Arthur Young consultants realized this potential problem 
and took steps to avoid biasing the estimators. 
The consultants referred to research conducted by Hartmann and 
Treiman (1981): 
Treiman and Hartmann suggest two possible statistical methods for 
determi ning factor weights whi ch are unbiased on terms of sex. The 
authors suggest these procedures may be used to create bias-free job 
evaluation plans . The procedures may also prove helpful in 
identifying specific instances of pay discrimination . The first 
method suggested by the authors is to use a multiple regression 
approach in whi ch current pay or pay grade is predicted from job 
evaluation factors and an additional vari abl e defined as the percent 
of female incurrbency in each job classification under study. The 
second approach uses the pay or pay grades of jobs held mainly by men 
as the standard of "fair" wages (Arthur Young, 1984a, pg. 36). 
The Arthur Young consultants divided the job classifications into 
three groups: male-dominated, female-dominated, and mixed. A male-
dominated or female-dominated job classification is a classi fication 
containing more than 70% of one sex as incumbents. 
The principles underlying the two statistical approaches are clear . 
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In order to avoid simp ly perpetuating the existing system, some 
adjustment must be made to include the possibility that sex bias exists. 
In the first method, it is believed that the percentage of females in the 
job classification can be used as a proxy for the degree of 
discrimination. Once the regression i s completed with the additional 
variable included, the significance of the percent of female incumbency 
can be tested. If the variable was not statistically significant, then 
the hypothesis that the sexual makeup of the job classification 
influenced the pay could not be supported. If the percent female 
variable was statistically significant, then the hypothesis that sex 
makeup did not influence job pay would have to be rejected. Also, the 
percent of female incumbents variable may be controlling for other 
variables not included in the analys is. If the variable is significant, 
it cou ld be an indication that a significant determinant ofpay grade has 
been omitted. As for the second method, if it is believed that males are 
not discriminated against, then the results obtained from regressing the 
evaluation factors on the pay grade of male classifications should result 
in bias-free estimates of the relative weights. 
The regression analyses were completed utilizing both methods 
outlined by Hartmann and Trei man. The relative weights derived from the 
model based on all jobs including the percent of female incumbents and 
the model based on male job classifications only are presented below. 
The corresponding t-statisti cs are presented in parentheses. 
Evaluation Factor 
Knowledge - from education 
Re lative weights 
All jobs Male dominated 
24 .5 
(15.67) 
27 .0 
(12.31) 
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Evaluation Factor 
Knowledge - from experience 
Complexity, judgement, and problem solving 
Guidelines/supervision available 
Personal contac ts - purpose 
Persona 1 contacts - type 
Physical demands 
Mental /v isual demands 
Supervision exercised - nature 
Supervision exercised - nunt>er 
Scope and effect 
Impact of errors 
Working environment 
Unavoidable hazards/risks 
Working pace/pressures 
Interruptions 
Percent female incumbents 
Relative weights 
All jobs Male dominated 
12.9 
(9.59) 
18.3 
(7.76) 
6.6 
(3 .35) 
9.5 
(6.28) 
- .1 
(-.36) 
.2 
( -.20 ) 
-.6 
(3.09) 
1.2 
(. 80) 
.9 
(. 7 3) 
9.9 
(5.13) 
10.0 
(5.93) 
0.04 
( - . 21) 
-.1 
( . 31) 
. 2 
( . 31) 
0 . 01 
(- . 01) 
-6.3 
(-12.25) 
15.9 
(8 . 51) 
18. 7 
(5.64) 
1.6 
( . 58) 
7.8 
(3 .49 ) 
1.6 
( 1. 95) 
-. 2 
( .11 ) 
0 .1 
(3 .66) 
4.6 
( 2. 06) 
-1.1 
( - . 61) 
13 . 6 
(4.85) 
9.7 
(4 . 26) 
1.1 
(-.76) 
-1. 0 
( 1. 28) 
-.6 
(-. 70) 
1. 3 
( l. 63) 
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Relative weights 
Evaluation Factor All jobs Male dominated 
93% 92% 
(Arthur Young, 1984a, pg. 39) 
An interesting result of the statistical analys is was that the 
percent of female incumbents variable was stati stically significant and 
negative. This would suggest that a hypothesis stating t hat the 
male/female composition of a job would have no impact on pay would have 
to be rejected. Other evaluation fa ctor s tha t were significant under 
both models were knowledge-from education, knowledge-from experience, job 
complexity, personal contacts -purpose , mental/visual demands, and the 
scope and effect factor. Several of the other factors had low relative 
weights and were not stati sitcally significant. So, factors such as 
personal conta cts-type, physical demands, supervision exercised-number, 
working environment, una voi dabl e hazards , work pace , and work 
interruptions did very little to exp lain differences in pay grades. It 
is apparent that the evaluation fac tors cited as statistically 
significant combine to actually determine pay grade. 
To further examine the effects of different sets of factor weights, 
the Arthur Young consultants did a statistical ana lysis of the fac tor 
weights that were determined subjectively by the steer ing corTJTiittee. 
Although the steering committee set the weights according t o the rel a tive 
importance of each factor as vi ewed by the commi ttee, variations in 
degree utilization and the effect of intercorrelations among the factors 
caused the actual relative weight of each factor to differ f rom its 
assigned weight. For example , the committee assigned a weight of 15% to 
36 
knowledge-from education and 5% to physical demands. If most job 
classifications receive the same rating, then the relative impact of the 
evaluation factor may be smaller than the assigned weight. In essence, 
the co1T1T1ittee assigned a set of weights subjectively, but the relative 
impact of each of the evaluation factors cannot be determined by 
examining the assigned weights. To examine the relative impact of the 
evaluation factors, the consultants did a statistical analysis on t he 
corrmittee assigned weights. This was accomplished by regressing the 
total points calculated from the assigned weights on the evaluation 
ratings . The relative weights for the mode l based on all jobs and the 
model based on male jobs are presented below with the original assigned 
weight. 
Relat i ve weights 
Committee Impact on Impact on 
Evaluation factor assigned all j obs mal e -dominated 
Knowledge - from education 15% 23.7 22.7 
knowledge - from experience 10% 15.1 15. 7 
Complexity, judgement, 
problem solving 12% 14.6 15.9 
Guidelines/supervision available 5% 7.4 7.5 
Persona l contacts 10% 11.9 12.5 
Physical demands 5i -3.5 -4.8 
Mental/visual demands 5% .8 - . 2 
Supervision exercised 8% .5 8. 0 
Scope and effect 10'.t 14.5 15.5 
Impact of errors 5% 7.4 7.5 
Working environment 5'.t 1.4 -3. 0 
Unavoidable hazards/risks 5i -.3 -1. 2 
Work pace/pressures and interruptions 5% 4.2 3.9 
(Arthur Young, 1984a, pg. 40) 
It is obvious that the corrmittee had one set of relative weights in 
theory, but in reality the impact of those assigned weights was entirely 
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different . This result cou ld be a further criti cism of determining 
factor weights by means of a subjecti ve decision . 
Other evaluation factors that were significant under both models were 
knowledge-from educati on, knowledge-from experience, job compl exity, 
personal contacts-purpose, mental/visual demands, and the scope and 
effect factor. Several of the other factors had low relat ive weights and 
were not statistically significant. So, fa ctors such as personal 
contacts-type, physical demands, supervision exercised -number, working 
environment, unavoidabl e hazards, work pace, and work interruptions did 
very little to explain differences in pay grades . It is apparent that 
the evaluation factors c ited as statistically significant combine to 
actually determine pay grade. 
Step 6: Determine Total Points 
Now that the evaluation of each of the factors is completed and the 
weighting of the eva l uation factors has been determined (or al ternatives 
developed), the total points of each job classification can be derived 
and hierarcha ll y ranked. The procedure is relatively simple . The 
weights for eac h factor determine the number of points to be assigned to 
the highest degree level. For example, if knowledge - from education has 
a weight of 15%, then 150 points are assigned to the highest degree level 
of knowledge - from education (level 8) . This system assumes that a job 
requiring the highest degree level of each factor would rate a perfect 
score of 1,000. To assign point values to t he lower degree levels, two 
procedures can be used. Lanham (1955, pg. 89) states : 
Two basic approaches to the assignmen t of point va l ue to degrees of 
the factors exist; namely, ar ithmeti c and geometric. Under 
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arithmetic progressi on, the points between the degrees of a fa ctor 
are constant. When the geometric approach i s followed, the points 
between degrees increase progressively. 
The Arthur Young consultants chose to use a system of geometri c 
progression. To determine the degree of progression, the consultants 
first determined the ratio of pay grades. Di vidi ng the maximum salary 
available ($2,612 biweekly) by the lowest sa l ary avai labl e ($403 .20 
biweekly) resu lted in a mul t ipl e of 6.478. However, since it was 
unlikely that the highest paying jobs received the highest degree levels 
for all factors or the lowest paying jobs received the lowest degree 
l eve ls, a multiple from eight to ten was deemed more appropriate . The 
final value of progression was determined to be 1. 66. Therefore, in most 
instances , the lower degree l eve ls were ass i gned a point value that was 
1.66 times lower than the point value of the next highest l evel . In 
cases where the e valuation factor wa s a matrix of two sub-factors, a 
multiple of 1.66 was used along the diagonal and a multipl e of 1.288 
(sq uare root of 1.66 ) was used for the off-diagonal elements . The f i nal 
point structure is given in the foll owing exhibit. 
STATE OF IO WA 
JOB EVALUATION SYSTEM 
FINAL POINT STRUCTURE 
De9ree 
Matri x 
Factor 1 2 3 4 5 6 7 8 maxi mum 
1. Knowl edge-
Education 6 10 17 29 46 77 129 150 150 
2. Knowl edge-
Experience 8 13 22 36 60 100 100 
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State of Iowa job evaluation system final point structure {continued) 
Degree 
Matrix 
Factor 1 2 3 4 5 6 7 8 maximum 
3. Compl ex ity 
Judgement- 6 10 16 26 43 72 120 120 
Probl em Sol ving 
4. Guideline/ 
Super vi sor 6 11 18 20 50 50 
5. Personal Con tac ts 
A 8 c D 
1. I7~ W-J'b 
2. 22 28 36 47 
3. 28 36 47 60 
4. 36 47 60 78 
5. 47 60 78 100 100 
1 
6. Physical Demands 11 18 lO 50 50 
7. Mental Visual 11 18 30 50 50 
8. Supervision Exercised 
A 8 c D E F 
1. a 0 a 0 a 0 
2. 0 11 14 17 23 29 
3. 0 14 17 23 29 37 
4. 0 17 23 29 37 48 
5. 0 23 29 37 48 62 
6. 0 29 37 48 62 80 80 
9. Scope and Effect 13 22 36 60 100 100 
10. Impact Er r ors 6 11 18 30 50 50 
11. Work Environment 11 18 30 50 50 
12. Hazards-Risks 6 11 18 30 50 50 
13. Pace/Interruptions 
A 8 c 
1. I8 n- ~ 
2. 23 30 39 
3. 30 39 50 50 
{Ar thur Young, 1984a, pg. 34) 
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Once the final point structure was determined, the t otal points of each 
job classification could be easily derived. For each eva l uation factor 
the appropriate nur!Der of points in accordance with the degree level 
chosen by the eval uation teams is selected and totaled . Based on the 
total points, the job classifi cations can be ranked from top to bottom. 
The resulting ranking along with the total points can be found in 
Appendix A. 
Step 7: Determine Impact of the Proposed System 
The final step wa s to convert the total point scores into pay grades, 
and then examine the results for the extent of changes recorrvnended . To 
begin the process of con verting total points to pay grades, the 
consultants first tried to group similar job classifications. The 
reasons stated for this procedure consisted of: 
1. Relatively modest differences in evaluation resu lts may not 
indicate true differences in value of positions. 
2. Salary administration is simplified when there is a limited 
number of job classification grades and associated rates. 
3. There must be a sufficient number of salary grades or groups of 
job class i fications to reflect differences in pay levels that 
would normally be expected based on differences in overall job 
worth (Arthur Young, 1984a, pg. 16). 
The pay grade structure recorrmended by the consultants was based on a 
5. 2% increase in evaluation points for each increase in pay grade. 
Therefore, the lowest evaluation t otal point score wa s assigned to the 
lowest available pay grade. Each 5.2% increase in evaluation points was 
assigned to the next highest pay grade. The evaluation point ranges and 
corresponding pay grades are presented be low : 
Grade Point Ranges 
10 142 - 149 
Grade 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
(Arthur Young, 1984a, pg . 19) 
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Point Ranges 
150 - 157 
158 - 165 
166 - 174 
175 - 183 
184 - 193 
194 - 203 
204 - 213 
214 - 244 
225 - 236 
237 - 248 
249 - 261 
262 - 275 
276 - 289 
290 - 307 
305 - 320 
321 - 336 
337 - 354 
355 - 372 
373 - 392 
393 - 41 2 
413 - 433 
434 - 456 
457 - 480 
481 - 504 
505 - 531 
532 - 558 
559 - 587 
588 - 618 
588 - 618 
651 - 684 
685 - 719 
720 - 757 
758 - 796 
797 - 837 
In addition to the primary pay re coJT1TJe ndations, the consultants also 
made another set of recommendations based on the statistical ana lysis 
conducted previously . The advantage of these recorrmendations lies in the 
method of determining the factor weights. Of six models in total, three 
models predicted pay grade according to the corrmittee assigned weights 
and three models predi c ted pay grade using the statisti ca lly derived 
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factor weights. Explanations of the six models are given below. 
1. A regression equation developed on all jobs in the study and 
using total point scores derived from committee assigned factor 
weights [COMMITTEE WEIGHTS/ ALL JOBS]. 
2. A regression equation based on male-dominated jobs only and 
using the total point scores derived from committee assigned 
factor weights [COMMITTEE WEIGHTS/MALE JOBS]. 
3. A regression equation based on all jobs in the study using total 
point scores derived from committee assigned factor as a 
predicator; in determining predicted grade, the regress ion 
weight for "percent female " was multiplied times the average 
percent of female incumbents in all jobs (i.e .• 33 .5%) 
[COMMITTEE WEIGHTS/PERCENT FEMALE]. 
4. A regression equation based on all jobs in the study using 
statistically derived weights for the job evaluation factors 
[STATISTICAL WEIGHTS/ALL JOBS]. 
5. A regression equation based on male-dominated jobs only using 
statistically derived weights for the job evaluation factors 
[STATISTICAL WEIGHTS/MALE JOBS]. 
6. A regression equation based on all jobs in the study using 
statistically derived weights for the job evaluation factors and 
including "percent female" as a predictor; in determining 
predicted pay grade. the regression weight for "percent fema 1 e" 
was multiplied times the average percent of female incumbents in 
all jobs (i.e., 33.5%) [STATISTICAL WEIGHTS/PERCENT FEMALE] 
(Arthur Young, 1984a. pg. 42). 
The model for these six prediction equations is presented below. 
PREDICTION EQUATIONS 
Yi = X · B · J J 
where, Y· 1 = job clas sification predicted pay grade 
i = 1, 2 . . . ... 758 job classifications 
X· J = eva 1 uati on factor rating 
j = l, 2 ...... 13 evaluation factors 
B· J = evaluation factor weights under the six mode 1 s 
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1. [COMMITTEE WEIGHTS/ ALL JOBS] : 
re l ative i mpac t of committee assigned weights on 
all jobs . 
2. [COMMITTEE WEIGHTS/MALE JOBS] : 
relative impact of committee assigned weig hts on 
male jobs. 
3. [COMMITTEE WEIGHTS/ PERCENT FEMALE]: 
relative impact of comittee assigned weights on all 
~obs ~ the i mpact of percent of female 
1ncurn6'ents. 
4. [STATI STICAL WEIGHTS/ALL JOBS]: 
relative impact of statistically derived weig hts on 
all jobs. 
5. [STATISTICAL WEIGHTS/MALE JOBS ]: 
relative impa ct of statisti ca lly derived weights on 
male jobs . 
6. [STATI ST ICAL WEIGHTS/PERCENT FEMALE] 
relative impact of statistically derived weights on 
all jobs ~the impact of percent of female 
incurrbents. 
j = l, 2 . . .. .. 13 evaluati on factors 
The results of these predicted pay grades are listed in Appendix B. 
Step 8: Determine Impact of Recommendations 
Because a nurrber of different methods were used to derive the fac tor 
weights, an entire spectrum of recommended pay grades is available. 
Since the implications of these various methods is the main issue of this 
thesis, a more detailed investigation of the different plans can be 
discussed now. 
For the primary pay structure recommended by the Arthur Young 
consultants, the following chart summari zes pay grade changes according 
to sex. A classificati on i s considered female-dominated if 70% of the 
incumbents are fe male . The same cr iteri on applies to male-dominated 
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classifications . If a classification is neither 70% male or female, it 
is considered a mixed classification. 
Increase 
Stay the same 
Decrease 
Female % 
78.9% 
10 . 0% 
11. 1% 
(Arthur Young, 1984a, pg . 42) 
Male % 
53.9% 
18 . 0% 
28 .1% 
Although both male and female dominated classifications would benefit 
overall, 78.9% of female-dominated classifications would receive improved 
pay while only 53.8% of male-dominated classifications would move up. 
The impact of the alternative recommendations based on the six 
regression models is summarized below: 
Female % Male % 
COMMITTEE WEIGHTS/ Increase 66.10% 31. 7 3% 
ALL JOBS Stay the same 8.89% 17.35% 
Decrease 24.98% 50. 91% 
COMMITTEE WEIGHTS/ Increase 72.79% 39.96% 
MALE JOBS Stay the same 10.56% 16 . 67% 
Decrease 16.68% 43.38% 
COMMITTEE WEIGHTS/ Increase 68. 90% 34 . 69% 
PERCENT FEMALE Stay the same 7.78% 15 .98% 
Decrease 23.34% 49.32% 
STATISTICAL WEIGHTS/ Increase 63.89% 28. 31% 
ALL JOBS Stay the same 15.00% 22.83% 
Decrease 21.11% 48.87% 
STATISTICAL WEIGHTS/ Increase 81.11% 37 .87% 
MALE JOBS Stay the same 10 .00% 23. 97% 
Decrease 8.90% 38 .14% 
STATISTICAL WEIGHTS/ Increase 71. 66% 23 .07% 
PERCENT FEMALE Stay the same 12.22% 21.69% 
Decrease 16.12% 55.24% 
(Arthur Young, 1984a, pg. 43) 
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In all of the alternative pay structures, female-dominated 
classifications benefit to a greater extent than male -dominated 
classifications . The consultants point out that the regression analyses 
for both corrrnittee assigned weights and statistically derived weights 
based on male-dominated classifications would be the most costly 
structures to implement. 
The reason behind this finding is probably due to the method of 
determining a fair wage. In the first case, the current pay grade was 
adjusted by the percentage of female incumbents . An alternative method 
was based on the belief that male job classifications represent the fair 
wage . The subsequent recorrrnendations led to significant downgrading of 
male classifications. Therefore, male job classifications may not be a 
good measure of the fair wage because it appears that male job 
classifications are overvalued. Hence, any plan based on male job 
classifications only would tend to overvalue all jobs and prove quite 
costly to implement. Since the two analyses that are based on all jobs 
would tend to perpetuate any existing biases instead of eliminating 
biases, the consultants believe that these plans are not appropriate 
either. Overall, the consultants would recorrrnend that either plan based 
on the percent of female incumbents regressions are the best alternatives 
to the initial pay grade changes that were proposed. 
Because of the previously noted problems with implementing the models 
based on male classifications only and the belief that a model based on 
all job classifications would perpetuate existing discrimination, the 
models based on all classifi cations plus an additional variable 
representing the percent of female incumbents would be the most 
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appropriate pay plans to implement. 
Although the consultants conducted a thorough study into the problems 
and procedures associated with developing and implementing a comparable 
worth system, severa l questions remain to be answered. First, the 
possibility of a measurement error problem was not addressed . How would 
the Arthur Young recommendations change if the information known on the 
reliability coefficients is incorporated into the analysis? Also, 
comparable worth is not simply a question of male versus female 
classifications. What would be the impact of comparable worth on other 
aspects of the State of Iowa employees? These questions will be examined 
in the subsequent chapters . To begin, the problem of measurement error 
needs to be more clearly defined. 
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CHAPTER III. MEASUREMENT ERROR 
The general linear model assumes that the independent variables are 
measured without error . an assuption that is often not met. Measurement 
in the social sc iences will generally result in measurement error . In 
the case of the Arthur Young job evaluation process. one source of the 
measurement error is the eva luation of the job classifi cations . 
During the evaluation process, each evaluation team was directed to 
rate the job classi fi cation in thirteen different categories . Each team 
came to a consensus concerni ng the amounts of sk ill. responsibility, 
effort, and working conditions involved to perform the job . But the 
eval uati on teams co uld not have known the "true" amounts required, only 
their op ini ons on the amounts of skill, responsibility, effort . and 
wor king conditi ons involved . Therefore , the ra tings could not and should 
not have been treated as variables measured without error. To examine 
the potential problem of measurement error, a compar ison of the results 
of utilizing or dinary least squares when measurement error does not exis t 
and when measurement error does exist is in order. 
Ordinary Least Squa res Without Measuremen t Error 
To unders t and the effect of measurement error in regression analysis, 
it will be helpful to review the results of using ordinary l east squares 
as a regression tool when no measurement error exists. To simplify the 
exampl e, assume that only one independent variable is utilized in the 
regression. 
The class i ca l linear regressi on model wou ld then be illustrated as : 
Yt = B0 +Bl Xt +et t = l, 2 ...... n (3 . 1) 
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where, = Yt dependent variable 
(current pay grade in the Arthur Young approach) 
Bo = intercept 
B1 = regression coefficient 
(evaluation factor weight in the Arthur Young 
approach) 
= independent variabl e Xt 
(eval uation factor rating in the Arthur Young 
approach) 
et = random error 
The resulting estimate of the regression coefficient (B1) can be 
illustrated as: 
L (Xt - X) (Yt - X) 
= u XY ( 3 . 2) 
This esti mated coefficient will have the properties of unbiasedness 
and the smal l est variance of any linear unbi ased estimator . These 
properties will only hold true if the fo ll owing assumption are met: 
1. Y is a linear function of X. The linear model must be the best 
model to represent the relationship between X and Y. If a 
nonlinear model is more appropriate, then the estimated 
regression coefficient will no longer be the best linear 
unbiased estimator of Bi. 
2. The error term must be identically and independently distributed 
with a mean of zero and a constant variance . 
3. X must be non-stochastic. X must be fixed and measured without 
error. 
It is obvious from earlier discussions that the Arthur Young 
consultants used an improper methodology to derive the weights of the 
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evaluation factors . Subsequently, their findings and pay grade 
reco1T1Tiendations have to be questioned. 
Ordinary Least Squares with Measurement Error 
Given the fact that the independent variables (evaluation ratings) 
were not measured without error, what is the impact of proceeding with 
ordinary least squares? 
Measurement error can be illustrated by the following equation: 
Xo = Xu + em 
where, X0 = observed value of X 
Xu = true, unknown value of X 
em = measurement error 
( 3. 1) 
The classical linear regression model would now be illustrated as: 
with, 
where, 
t = l, 2 • .. . • . n 
Xt = Xu + em 
Yt = dependent variable 
(current pay grade) 
80 = intercept 
(3.1) 
81 = regression coefficient 
(evaluation factor weight) 
Xt = observed i ndependent variable 
(eva l uation factor rating) 
Xu = true independent variable 
'{t'r'Ue evaluation rating) 
et = random error 
em = measurement error 
( 3. 4) 
The resulting estimate of the regression coefficient (81) will no longer 
be equal to formula (3 . 3), but it will now be: 
A 2 2 B B ( + ~ )-1 2 (3 5) m = 1 <1 X v em u X • 
J 
where, 
50 
= estimated regression coefficient when measurement 
error exists 
= unbiased regression coefficient from model with no 
measurement error (3.3) 
~ ~ = variance of X 
a~ = variance of measurement error 
m 
Therefore, the estimated coefficient when measurement error exists is 
biased by the ratio of the true variance of X to total variance of X. 
The total variance of X is now equal to the true variance of X plus the 
variance of the measurement error. Since the ratio will be less than 
one, the direction of bias is towards zero. This only holds true in the 
single variable case or in the multivariable case when the covariances 
are equal to zero and the measurement errors are independent. For 
multivariate analysis, the direction of bias cannot be determined prior 
to the analysis. 
Overall, the effect of measurement error in the independent variable 
will result in biased coefficients when the model is estimated using 
ordinary least squares. Any analysis or inferences made using the biased 
coefficients will necessarily be made in error. In the Arthur Young 
comparable worth project, the predicted pay grades under six different 
statistical model s are all flawed by the existence of measurement error. 
How serious a prob l em actually existed in the Arthur Young procedures? 
That question will be answered in the next chapter, but it is known that : 
. . . measurement error will result in regression estimates different 
from those that would be obtained had the independent variables been 
measured without error. This in turn means that the presence of 
measurement error makes it more difficult to draw sound, substantive 
conclusions on the basis of regression estimates (Asher, 1983, pg. 
251). 
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Measurement Error Without Statistical Analysis 
Since the statistical ana lyses conducted by the Arthur Young 
consultants appear to be flawed by their failure to recognize the problem 
of measurement error. it may seem as though this author i s supporting the 
use of co rrrnittee assigned factor weights instead of statistically derived 
factor weights. However. this is not true. Although it is apparent that 
the statistically derived weights were biased. using subjectively 
assigned committee weights does not el iminate the problem of measurement 
error . 
It must be remembered that the measurement errors occur when the 
evaluation team makes subjective decisions concerning the amounts of each 
compensabl e factor required to perform a job. The choice of how to 
weight these factors will not el iminate the errors that have already been 
made. Under the objective approach of determining the weights 
statistically. the effect of the measurement error is to bias the 
resulting coeff i cients. Under the subjective approach of determi ning the 
weights by committee assignment. the weights will not be directly 
influenced by the measurement error. but the errors are not eliminated. 
When the regression coefficients are biased due to measurement error 
following a statistical approach, procedures now exis t to der ive unbiased 
coefficients . Such a procedure will be utilized in the next chapter to 
determine unbiased factor weights. When the factor weights are assigned 
by a committee. the only possible correction would be in the committee 's 
wisdom. If the corrrnittee recognized that the evaluation ratings were 
subject to measurement error. it may be possible that they utilized this 
knowledge appropriately and assigned factor weights to correct the 
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problem. The chances of assigning appropriate factor weights in the 
context of a measurement error problem seem highly unlikely . In fact, 
the standard procedure is to assign weights independent of the 
measurement process which ignores the possibility of measurement error. 
Therefore, I will continue to support the use of statistical weights 
over corrrnittee assigned weights for two basic reasons: 
1. A major obstacle in the accepted use of job evaluation as a 
procedure to determine job worth is the perceived subjectivity 
involved. Assigning statistically developed factor weig hts will 
reduce the amount of subjective decisions made. Usi ng committee 
assigned weights will only add to the problem. 
2. Statistica l procedures exist to correct the prob l em of 
measurement error . Unbiased statistical weights can be derived. 
For the committee assigned weights, the only chance for 
correction lies with the committee's wisdom in the area of 
measurement error. 
Errors-in-Variables Regression Program (EVCARP) 
A statistical program designed in the Iowa State University 
Statistical Laboratory called EVCARP has been developed to solve the 
problem of measurement error. From the previous discussion of 
measurement error, the regression coeffi cient in the single variable case 
would be biased toward zero. Depending on the information known 
concern ing the measurement error, EVCARP can derive new regression 
coeffi cients that correct the measurement error problem and produce 
unbiased estimates of the coeffic ients . 
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There are three different regression programs that are dependent upon 
what is known or can be assumed about the measurement error. These three 
types are: 
Type 1: Error Variance Known or Estimated 
Type 2: Ratio of Error Variance to Total Variance Known 
Type 3 : Ratio of Error Variances Known 
To use EVCARP Type 1, the error variance must be known . It is 
assumed that the measuring technique can be repeated on the same object 
irl independent trials . If enough independent trials are conducted, the 
variance of the measurement error ( d 2 ) can be estimated. For a 
em 
sufficient number of independent trials, it can further be assumed that 
2 Because the eva luation ratings were conducted by more is known . aem 
~han one evaluation team, repeated independent measurements were not 
taken. Therefore, EVCARP Type 1 does not apply to the Arthur Young 
procedure. 
To use EVCARP Type 3, the ratio of error variances must be known for 
both the independent variabl es and the dependent variables. The ratio of 
the error variances is the ratio of the measurement error to the total 
error. If independent tri als had been conducted, information on the 
measurement error could have been obtained. Information on the error 
variances of the independent variabl es was not obtained through a ser ies 
of repeated trials. Therefore , EVCARP Type 3 does not app ly to the 
Arthur Young procedure. 
For the EVCARP Type 2 regression, it is not necessary to assume that 
is known or estimated. The information needed to use Type 2 
aoncerns the ratio of error vari ance to total variance for the 
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independent variables. This ratio is illustrated below: 
= 
where, 
2 
ux 
2 2 
ux + ae m 
r~ = ratio of er~or variance to total variance 
2 
u x = 
= 
total variance of x 
variance of measurement error 
How does this pertain to the Arthur Young procedure? In social science 
literature, the ratio of error variance to total variance is more 
corrrnonly known as a reliability coefficient. The Arthur Young 
consultants actually reported the reliability coefficients for the 
evaluation factors, but they chose to ignore the impending problem of 
measurement error. However, with the reported reliabilities and EVCARP 
Type 2, new unbiased coefficients can be determined and used to revise 
the pay grade recommendations. 
To cafculate the unbiased coefficients, EVCARP2 transforms the input 
data before regressing the dependent variable on the independent 
variables. The first transformation occurs because of the presence of an 
intercept term. The transformation that is performed corresponds to 
computing the sums of squares corrected for the mean. Then, a second 
transformation is performed that adjusts the input data for the presence 
of measurement error. The adjustment in EVCARP2 is (1 - r~). which is 
one minus the reliability coefficient. If the reliability coefficient is 
an indication of how well the variable is measured, then one minus the 
reliability coefficient i s an indication of the amount of measurement 
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error . After these transformati ons have been performed, the new 
coefficients are derived utilizing the transformed input data . As noted 
before, these new coefficients will be unbiased estimators. 
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CHAPTER IV. STATI STICAL ANALYSIS 
The major emphasis of the statistical analysis is to derive unbiased 
coefficient estimates for the factor evaluations . These coefficients 
will be free from the problem of measurement error . A new set of 
recommendations can then be developed and compared to Arthur Young's 
previous pay grade recommendations . However, it will be worthwhile to 
first analyze the six Arthur Young re commendations according to several 
different criteria. Then, comparison of the new recommendations derived 
with EVCARP with Arthur Young's recommendations will be more insightful. 
Most Beneficial to Femal e Classifications 
Under the premise of comparabl e worth, the State of Iowa job 
classifi cations were evaluated and ranked by the Arthur You ng 
consultants. It should be interesting to see which of Arthur Young's 
six pay plans would have been most beneficial to the female 
class ifi cations. Tabl e 1 presents the ranking from most beneficial to 
lea st beneficial to female job classifications in terms of net 
percentage increases most beneficial to l east beneficial t o female job 
class ifi ca tions in terms of net percentage increases for the six pay 
recommendations. 
Table 1. Female job classification changes 
Pay recommendation Percent of female classifications 
[STATISTICAL WEIGHTS/ Increase 81.1% 
MALE JOBS] Stay the same 10 . 0% 
Decrease 8.7% 
[COMMITTEE WEIGHTS/ Increase 72.8% 
MALE JOBS] Stay the same 10.6% 
Decrease 16 . 7'1, 
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Table 1. continued 
Pay recolTfllendation Percent of female classifications 
[STATISTICAL WEIGHTS/ Increase 71 . 7'1, 
PERCENT FEMALE] Stay the same 12 . 2% 
Decrease 16.1% 
[COMMITTEE WEIGHTS/ Increase 68 .9% 
PERCENT FEMALE] Stay the same 7.8% 
Decrease 23 . 3% 
[STATISTICAL WEIGHTS/ Increase 63.9% 
ALL JOBS] Stay the same 15.0% 
Decrease 21.1% 
[COMMITTEE WEIGHTS/ Increase 66.1% 
ALL JOBS] Stay the same 8.9% 
Decrease 25.0% 
The results show a definite consistency between the pay plans. The 
pay recolTfllendation plans developed with weights derived from male jobs 
only led to the greatest benefit for female classifications. If the 
[STATISTICAL WEIGHTS/MALE JOBS] plan would have been adopted, a stunning 
81% of all female job classifications would have been increased at least 
one pay grade. 
In every case at least 60% of the female job classifications would 
have been improved by at least one pay grade. For an advocate of 
comparable worth, it would definitely appear that work done by mainly 
female classifications was being undervalued. It is worth pointing out 
that job evaluations based on comparable worth will not necessarily 
raise the pay for all females. In five of the six pay plans, at least 
15% of the female classifications would have been downgraded . 
It is not surprising to find the pay plans based on all job 
classifications at the bottom of the list. A regression analysis based 
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on all jobs would yield coeff i cients that would tend to perpetuate the 
existing system, not cause major changes. On the other hand , the 
regressions based on the jobs of ma le classifications only does not 
include a ll of the job classifi ca ti ons, only a se lected subset . The pay 
recolTITlendations based on the pay of mal e job classifications led to the 
highest percentage of increases. This is probably due to the 
possibility that male job cl assificati ons are currently overvalued. 
Thi s question will be examined more closely in the next section . 
Most Benef i cial to Male Classifications 
Although comparabl e worth is a ca use primarily supported by those 
who wou ld like to see female wages rise, it may be interesting to study 
the effect of compara ble worth on the male classi ficati ons . Actual ly, 
t he effect of the Arthur Young study on mal e cl ass ifications may be of 
more impor tance because two - thirds of the state employees are male and 
57% of the job classifications are ma le-dominated . Table 2 presents t he 
ranking from most beneficial t o l ea st benefi cial to male j ob 
class i f i cations for the six pay reco1T1T1endations . 
Table 2. Male job classification changes 
Pay reco1T1T1endation Percent of Male Cl assifi ca ti ons 
[STATISTICAL WEIGHTS/ Increase 37 . 9% 
MALE JOBS] Stay the same 24. 0% 
Decrease 38 . 1% 
[COMMITTEE WEI GHTS/ Increa se 40 .0% 
MALE JOBS] Stay the same 16. 7'I, 
Decrease 43.4% 
[COMMITTEE WEIGHTS/ Increase 34. 7i 
PERC ENT FEMALE] Stay the same 16 . 0% 
Decrease 49.3% 
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Table 2. continued 
Pay recomnendation Percent of Male Classifications 
[COMMITTEE WEIGHTS/ Increase 31. 7% 
ALL JOBS] Stay the same 17.4% 
Decrease 50 . 9% 
[STATISTI CAL WEIGHTS/ Increase 28.3% 
ALL JOBS] Stay the same 22.8i 
Decrease 48 .9% 
[STATISTICAL WEIGHTS/ Increase 23 . U 
PERC ENT FEMALE] Stay the same 21. 7i 
Decrease 55.3% 
From the da ta presented in Table 2, it appears inappropriate to 
discuss changes in mal e classifications in terms of whi ch reconrnendati on 
wa s most beneficial . In all six pay recommendation plans, the overal l 
effec t on male cl ass i f i cations was pay grade decreases. As with the 
female class ifications , the pay pl ans that afforded t he most benefit 
were those based on male jobs sole ly. 
For an advocate of comparable worth , the possibility of 
discri mination aga inst fema le-dominated classifi cations appears to be 
supported by the Arthur Young recommendations . When rated by an 
independent evaluation team, a substanti al porti on of the female 
c lassifications are recommended for pay increases while the mal e 
class ifi cations are reconrnen ded for net decreases. The existing pay 
pla n would seem to highly overvalue work done by male classificati ons at 
the expense of female classifications . In four of t he six reconrnended 
pay plans, approximately soi of male classifi ca ti ons are targeted for 
downgrading. 
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Variation in Male/Female Reconmendations 
Besides the overall impact on male and female job classifications, a 
study of the variation in pay grade recormiendations by sex may provide 
additional insights. Did the evaluation teams have a more difficult 
time in rating female or male jobs? Table 3 presents the average range 
of the pay grade recommendations for females and males. 
Table 3. Variation of pay reconmendations by sex 
Sex Average range 
Male 2.42 pay grades 
Female 2.84 pay grades 
The data on pay grade variability by sex would indicate that female 
job classifications were rated with a little more variation than the 
male job classifications. However, I would not consider the difference 
in the average range to be substantial enough to infer any major 
difference in the var iation of pay grade recommendations. 
Most Costly Program to the State 
Job evaluation on the basis of compa rable worth in theory can be 
totally different than comparable worth in reality. The real ity of 
comparable worth means that a change in the pay structure is going to 
transl ate into a change in the wage bill for the organization. 
Arguments concerni ng the economic impact of implementing comparable 
worth on a widespread level are still being debated. Therefore. it may 
be interesting to see which pay plans would require the largest 
increases in the State of Iowa payroll. Table 4 presents a ranking from 
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highest cost to lowest cost for the six pay grade recommendations. 
Table 4. Cost of implementation 
Pay recorrmendation 
[COMMITTEE WEIGHTS/MALE JOBS] 
[COMMITTEE WEIGHTS/PERCENT FEMALE] 
[COMMITTEE WEIGHTS/ALL JOBS] 
[STATISTICAL WEIGHTS/MALE JOBS] 
[ STATISTICAL WEIGHTS/PERCENT FEMALE] 
[STATISTICAL WEIGHTS/ALL JOBS] 
Total pay grade changes 
43,236 pay grades 
31,059 pay grades 
25,150 pay grades 
24,302 pay grades 
10,109 pay grades 
5,854 pay grades 
The results presented in Table 4 are consistent with the beliefs of 
many cr iti cs of co mparable worth. Although arguments on the exact 
economic impact of comparable worth impl ementation are still being 
debated, critics point out that one sure impact will be an increase in 
the payroll costs of the organizations that implement comparable worth. 
Four of the six Arthur Young pay recorrmendations called for payroll 
increases of over 20,000 pay grades. The most expensive plan, 
[COMMITTEE WEIGHTS/MALE JOBS], would require a total of 43, 236 pay grade 
increases to implement. With a state workforce of approximately 24,000, 
the average increase per worker is close to two pay grades. Certainly, 
the state could not sustain such a large increase in the wage bill 
without making adjustments in other areas . A potential reaction by t he 
state may be a reduction in the nunber of workers employed. 
It is interesting to note that all three of the pay recorrmendations 
based on committee assigned weights were the most expensive plans. 
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Also, the statistically derived weights based on all jobs would have led 
to the smallest nunber of changes. This could be due to Treiman and 
Hartmann ' s belief that this type of model perpetuates the existing 
system instead of changing it. 
Overal l , it is obvi ous that comparable worth cannot be achieved 
without cost . In times of tightening fiscal budgets and concern over 
the public sector debts , the cost of implementing comparable worth may 
be a greater obstacle than the issues concerning the validity of 
comparable worth. The predicted effect of the Arthur Young 
recommendations seems to support a statement that Willborn (1986, pg. 
29) made concerning comparable worth impl ementation : 
Employer organizations have estimated that the cost of 
implementation would be $320 billion and there would be dire 
economic consequences . Opponents of comparable worth contend that 
the direct costs are only one of the economi c consequences of 
impl ementation. Inflation and unemployment are indirect costs of 
implementation that must also be considered . 
It should be pointed out that the final compromise worked out 
between the state and the employees did not involve the implementation 
of any of the Arthur Young recommendations. First, it was agreed that 
none of the job clas sifi cation s would be downgraded. Ob vi ously, this 
would in itself ca use the cost of implementing one of the 
recorrmendations to ri se substantially higher. However, the final 
agreement reduced the nunber of pay grade increases. This specific case 
serves as a prime exampl e of how the cost of comparabl e worth can be a 
major deterrent to comparabl e worth impl ementati on. 
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Effect of Different Levels of Information 
In th i s section i t is hypothesized that there may be si gnifi cant 
differences in pay grade recorrmendations between job classificati ons 
that have relatively few incumbents and job classifications that are 
well represented. When the Arthur Young consultants gathered 
information on job content, questionnaires were used to obtain 
information on the duties and responsibilities of each job 
cl assifi cation. These questionnaires were rev i ewed by the incumbents' 
irrmediate super vi sors to ensure accuracy . The evaluation ratings were 
made based on the pool of information gathered from these 
questi onnai res . Typi cally, the eva luation team had the fi ve most 
representa tive questionnaires available . However, for those job 
classifications with less than f ive incumbents, al l questionnaires were 
passed on to the evaluation teams. So , for some class ifi ca tions , the 
evaluation teams had l ess in formation to base their important dec i sions 
on. This is important because the avail ability of informa tion may have 
an impact on t he degree of measurement error. For classifica ti ons with 
five incumbents or more , the possible measurement errors may be reduced 
because the errors may average out over the five questionnaires. The 
"unique" classifications do not have this opportunity . Also, for some 
high-level positions with only one incumbent, what supervisor examined 
the resp onses? For example, who reviews the Director of Human Ser vices' 
questionnaire for accura cy? The existence of an unintentional "ha lo 
bias , " percei ving yourself in the bes t l i ght, has been demonstrated in 
social science literature (Farr and Landy, 1983, pg. 147). 
It i s ob vi ous that the evaluation teams made rati ngs based on two 
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distinct pools of information. The first was the complete pool of 
information gathered from a random sample of job incumbents in largely 
populated claassifications whose questionnaires were reviewed . The 
second pool of information is made up of a select few questionnaires 
whose review process is not as clear. Cou ld it be possible that the 
re sulting recolJlTlendations reflect differences in the amounts of 
information available? Table 5 presents the percentage of pay grade 
increases and decreases of the six recommended plans for the two groups : 
under five incumbents and over five incunbents. 
The results presented in Table 5 do not support the earlier 
hypothesis that job classifications would benefit under comparable worth 
because they are evaluated on a smaller base of information. In all six 
pay recommendations, the job classifications with five or more 
Table 5. Pay 9rade chan9es by number of incumbents 
Under five Five or more 
Pay recolllTlendation incumbents incumbents 
[COMMITTEE WEIGHTS/ Increases 33.0% 43.4% 
ALL JOBS] Decreases 51.0% 42 . 5% 
[COMMITTEE WEIGHTS/ Increases 40.2% 51. 6% 
MALE JOBS] Decreases 42.8% 33.2% 
[COMMITTEE WEIGHTS/ Increases 34.6% 47.4% 
PERCENT FEMALE] Decreases 49 . 7'l, 40.5% 
[STATISTICAL WEIGHTS/ Increases 33.3% 42.0% 
ALL JOBS] Decreases 47.7% 34.0% 
[STATI STICAL WEIGHTS/ Increases 43 .5% 59. 7% 
MALE JOBS] Decreases 37. 6% 19 .oi 
[STATISTICAL WEIGHTS/ Increases 29 .1% 43.8% 
PERCENT FEMALE] Decreases 51.0% 33 .9% 
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incumbents benefited to a greater extent. This result is probably due 
to the fact that most "unique" jobs are in the high-level positions. 
Since males dominate the composition of high-level positions, it is not 
surprising that "unique" jobs did not fare as well as classifi cations 
with five or more incumbents . Therefore it appears that the existence 
of a "halo" bias that would benefit "unique" jobs cannot be supported. 
However, the question of differences in information will not be dropped 
yet. 
Variation in Pay Recorrrnendations and Differences in Information 
Although the results presented in the previous section did not 
support the hypothesis that "unique" jobs had an advantage over well 
represented jobs, the variation in pay grade recommendations may provide 
additional information. Table 6 presents the average range of pay grade 
recommendations for job classifications with under five incurrt>ents and 
classifi cations with five or more incumbents. 
Table 6. Variation by number of incurrt>ents 
Job classification 
Under five incurrt>ents 
Five or more incurrt>ents 
Average range 
2.65 pay grades 
2.40 pay grades 
Based on the variation in pay grade recommendations, there is some 
support for the earlier hypothesis. This support comes from the finding 
that job classifications with under five incumbents appear to be harder 
to measure than their counterparts with more than fi ve incumbents. With 
more than five incurrt>ents, there is more information available to make 
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proper eva luation ratings. Hence, the variation in pay grade 
recorrrnendations is lower. 
To be sure that thi s differe nce in the average range i s due to the 
difference in the number of incumbents and not due to the sex of the 
classification, another analysis was conducted t o hold sex of th e 
classification constant. Table 7 presents these results. 
Table 7. Variation by number of incumbents and sex 
Job Classif ication Sex Average Range 
Under five incumbents F 3.04 pay grades 
Under five incumbents M 2. 47 pay grades 
Five or more incumbents F 2.50 pay grades 
Five or more incumbents M 2. 36 pay grades 
Even when holding the sex of the class ifi cation constant, the job 
classifi cati ons with under five incumben ts had an average range that was 
hi gher t han the class i f ications with more than four incumbents . 
Overall, the percentage of changes in pay grades did not support the 
hypothesis, but the average range of pay grade recorrrnendations di d lend 
some support to the hypothes i s t hat a difference in the l eve l of 
information exi s ts. When studi es are conducted in the future, it may be 
worthwhil e to examine this questi on more closely. 
Pay Grade Recorrvnendations and Income Distribution 
Although it is obvious that the comparable worth issue i s supported 
mainly by those who would like to see the pay of women r i se, there is 
some di ssenti on among ad vocates and cr iti cs concerni ng which income 
level woul d benefit t he most . Aldrich and Buc he le (1986 , pg . 133) quote 
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Clarence Pendleton as stating that comparable worth is " .. . reparations 
for middle-class white women." This opinion that the middle-class will 
reap most of the benefits of comparable worth is also shared by Michael 
Horowitz. Horowitz argues that comparable worth would " ... help middle-
class white women at the expense of blacks" (Aldrich and Buchele, 1986, 
pg. 133). These criticisms of comparable worth are quite important to 
the chances of the comparable worth issue gaining further acceptance. 
If it can be shown that only a subset of females (middle-class) will 
benefit, then the comparable worth movement would lose a large base of 
support . 
What light can the Arthur Young study shed on this issue? In Table 
8 the pay grade recommendations are broken down by income distribution. 
To begin, the 758 job classifications ranged from a low of pay grade 8 
to a high of pay grade 46. Breaking the job classifications down into 
three nearly equal groups was relatively easy. The low income group was 
pay grade 8 to pay grade 20 and covered 240 classifications . The middl e 
income group covered pay grades 21 through 26 and 250 classifications. 
The upper income group was classified as classifications with a pay 
grade at least 27 or higher. This group contained 268 classifications. 
Table 8. Pay reconmendations by income distribution 
Pay reconmendation u~~er level Middle 1 eve l Lower level 
[COMMITTEE WEIGHTS/ Increase 23.5% 24 .oi 72.5% 
ALL JOBS] Decrease 63. lt 59.6% 12 . 5% 
[COMMITTEE WEIGHTS/ Increase 19.8% 34.8% 90.0t 
MALE JOBS] Decrease 63. lt 43.6% 1. 3% 
[COMMITTEE WEIGHTS/ Increase 22.4% 27.6% 79. 6% 
PERCENT FEMALE] Decrease 63.a 57.2% 9.6% 
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Table 8. continued 
Pay recorrmendation UEEer level Middle level Lower level 
[STATISTICAL WEIGHTS/ Increase 23 .5'/, 38.4'/, 55.4% 
ALL JOBS] Decrease 50.4'/, 37.2% 30 . 0% 
[STATISTICAL WEIGHTS/ Increase 31. 7% 58.0'/, 72.l'/, 
MALE JOBS] Decrease 42 .9'/, 29. 3% 15.8% 
[STATISTICAL WEIGHTS/ Increase 17 .9'/, 47 . 6% 60 . 4'/, 
PERCENT FEMALE] Decrease 57 .8'/, 36.8'/, 25 .8'/, 
From the data presented in Table 8, it is fairly ob vious that 
Pendleton and Horowitz ' s corrments cannot be substantiated. In all six 
pay grade recommendations, it is not the case that the middle -class 
benefits at the expense of the lower -c lass. The lower-class 
consistently has a higher percentage of classifications increasing and a 
lower percentage of cl assifi cations decreasing . 
To be sure that the findings in Table 8 are not being influenced by 
differences in the sex of the job classifications, another analysis was 
conducted to hold differences in sex constant . Table 9 presents the 
average pay grade changes of the six Arthur Young recomnendations by 
income distribution. 
Table 9. Pay recorrmendation by income di stribution and sex 
Income dis t ribution Sex Pay recorrmendati on 
Upper l evel F Increase 32 . !'/, 
Decrease 60. ]'/, 
Middle l evel F Increase 24.4'/, 
Decrease 63. 4% 
Lower level F Increase 67 .6'/, 
Decrease 18.0% 
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Table 9. continued 
Income distribution Sex Pay recormlendation 
Upper level M Increase 5.1% 
Decrease 75.5% 
Middle le vel M Increase 14.8% 
Decrease 67.1% 
Lower level M Increase 24.7% 
Decrease 53.8% 
The data in Table 9 reinforce the earlier finding that the lower-
class classifications would benefit to the greatest extent if a 
comparable worth plan were implemented in the State of Iowa. Contrary 
to previous statements made by Pendleton and Horowitz, comparable worth 
is not merely a vehicl e for the middle-c lass female. Actually, upper 
and middle level females do not benefit at all. Table 9 illustrates the 
fact that upper level and mmiddle level females are targeted for net 
decreases, much the same as the male classifications. Aldrich and 
Buchele's own findings on this issue compare with the results above. In 
a study that utilized U.S. Census data from 1980, Aldrich and Buche le 
estimated the impact of comparable worth on the distribution of income 
in the United States. Aldrich and Buchele (1986, pg. 146) found: 
Comparable worth is, of course, necessarily a women's issue. Is 
comparable worth a middle-class, white women's issue? Our answer is 
a qualified no. 
Variation in Pay Recormlendations by Income Distribution 
Since the issue of the variation in pay recommendations has come up 
in previous sections of this chapter, it may be interesting to see if 
the dis tribution of income has any impact on variation. Table 10 
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presents the average range of the six pay recommendations classified by 
income distribution. 
Table 10. Variation in pay reconmendations by income level 
Income distribution 
Upper level 
Middle level 
Lower level 
Average Range 
2.32 
2.28 
3.10 
pay grades 
pay grades 
pay grades 
From the data in Table 10, there is a significant difference in the 
average range of the low end as compared to the middle and high groups. 
Some of the difference can be attributed to differences in the average 
range of females and males. It was discovered earlier that the 
variation in female pay grade recommendations was higher than the 
variation for mal es. Since the lower end of the income distribution is 
dominated by the female classifications, some of that variation is 
carrying through. Also, a previous analysis discovered that the low-
class occupations would benefit the most from the implementation of 
comparable worth . This may also add to the variation in pay grade 
recommendations. This may be due to the possibility that it is easier 
for classifications at the lower end of the scale to change pay grades. 
Because pay grade levels are set at a 5. 2% increase, lower pay grades 
have a smaller range of points than the higher pay grades. However, 
such a significant difference cannot be easily explained away. This may 
be one aspect of comparable worth that requires further investigation . 
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Pay Grade RecoJTJTiendations by Management Level 
In the process of examining for differences in pay grade 
recoJTJTiendations attributed to each income distribution. the method of 
separating the job classifications was somewhat arbitrary . Although 
dividing the range of job classification pay grades into three groups 
led to interesting findings. there are alternative methods of grouping 
the job classifications . One alternative is to examine the differences 
in pay grade recommendations for supervisory positions as compared to 
non-supervisory positions. This comparison can be evaluated to 
determine if the f indings that low-class jobs benefited the most under 
comparable worth can be supported. Table 11 presents the pay grade 
recoJTJTiendations for supervisors versus nonsupervisors. 
Table 11. Pay grade recoJTJTiendati ons by management level 
Pay recoJTJTiendation su2ervisors Non supervisors 
[COMMITTEE WEIGHTS/ Increase 36.4% 40.9% 
ALL JOBS] Decrease 49 . a 43.9% 
[COMMITTEE WEIGHTS/ Increase 35 . 4% 54 . 2% 
MALE JOBS] Decrease 45.4% 31. 9% 
[COMMITTEE WEIGHTS/ Increase 35 .4% 46.5% 
PERCENT FEMALE] Decrease 48 .5% 41.5% 
[STATISTICAL WEIGHTS/ Increase 36.8% 39 .6% 
ALL JOBS] Decrease 39 .2% 39 . 8% 
[STATISTICAL WEIGHTS/ Increase 57.4% 46.4% 
MALE JOBS Decrease 24.6% 29 .6% 
[STATISTICAL WEIGHTS/ Increase 32.0% 41.5% 
PERCENT FEMALE] Decrease 45 . 0% 38.1% 
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The data in Table 11 lend support to the previous findings. Again, 
the lower income classifi ca tions would benefit to a greater extent than 
the upper income classifications. Under five of these six pay 
recommendations presented in Table 11, the nonsupervisory positions 
increased at a higher percentage than the supervisory positions . The 
method of break-down between upper and lower income classifications for 
the two approaches was different, but the results were the same. Again, 
based on supervisory versus nonsupervisory positions, the impacts 
predicted by Pendleton and Horowitz on income distribution would not 
necessarily occur. 
Variation in Pay Recormiendations by Management Level 
Since the use of management level as a factor sepa rating income 
levels led to the reinforcement of the earlier findings, it may be 
interesting to see if division by management level can help explain some 
of the variation in pay recormiendations for different income levels. 
From an earlier section, it was discovered that a substantial variation 
in pay grade recormiendations existed for lower income classifications. 
At the time the only possible explanations that could be forwarded were 
the effect of a large concentration of female classifications in the 
lower level or the overall effect of a high percentage of increases 
recormiended. Now that the income distribution is broken down by another 
criteria, does the supervisory versus nonsupervisory data exhibit the 
same variation? Table 12 presents the average range of pay grade 
recommendations for supervisory and nonsupervisory classifi cations. 
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Table 12. Variation in pay grade recol!ITlendation by management level 
Management Level Average Range 
Supervisory 2.28 pay grades 
Nonsupervisory 2.72 pay grades 
The data on the variation of pay grade recommendations for 
supervisory and nonsupervisory classifications also support the previous 
findings that lower income classifications have a higher variation. The 
fact that female classifications are concentrated in nonsupervisory 
positions is the best explanation for the differences in variation by 
management level. 
Pay Grade Recol!ITlendations by Pay Plan 
Currently, a single compensation plan does not exist in the State of 
Iowa . One of the goals of the Arthur Young project was to develop one 
plan that could encompass all of the different job classifications 
currently covered by a variety of pay plans. Certainly then, any plan 
that was recommended for implementation would have to be evaluated for 
its effect on the existing pay plans. The state and Arthur Young may 
find that several current pay units would be extremely opposed to the 
implementation of a comparable worth plan because of the plan's 
projected impact on their salaries. This possibility is important 
because some of these different pay plans are determined through 
collective bargaining. 
What role have unions played in the issue of comparable worth? 
Several major unions have made comparable worth a bargaining issue . The 
Bureau of National Affairs stated in their Special Report (1984, pg. 73-
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74) concer ning unions that: 
The American Federation of State, County and Municipal Employees 
(AFSCME), one of the largest public sector unions in the country, 
has taken such a leading rol e in the pay equity area that some 
observers refer to it as the "shadow EEOC." According to reliable 
estima tes , most of the more than 260 charges alleging sex-based wage 
discrimination that are currently backlogged at EEOC have been filed 
by the union. Other unions' strategi es include: negotiating 
col lective bargaining agreements that include equitable wage 
increases, supporting pay equity legislation, and f iling litigation 
against employers. 
What effec t would the six pay reco1T1nendations have on some of the 
current pay plans that are strongly unionized? Table 13 presents the 
pay reco1T1nendations effects on the following current bargaining units: 
1 - Clerical 
2 - Technical 
3 - Bl ue co ll ar 
4 - Fiscal and staff 
5 - Human servi ces 
6 - Security 
7 - Public Safety 
8 - Professionals 
O - Not designated 
I believe that the data in Table 13 indicate the reason why unions 
have taken a pro-comparabl e worth stance. The ex isting bargaining unit 
t hat would benefit the most from the impl ementation of a comparabl e plan 
i s the clerical unit. In a ll six of the pay recommendations, at least 
80% of the job classifi cati ons would be upgraded. Another bargaining 
unit that could benefit a great deal is the blue co llar unit. If any of 
the pay reco1T1nendations based on co1T1nittee weights are chosen, at least 
60% of the blue collar classifications would be increased at least one 
pay grade . 
What do the cleri cal and blue collar bargaining units have in 
common ? They are probably the two units where uni on power would be at 
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its greatest. It is not surprising to see unions take a stance in favor 
of comparable worth when the possible benefits of comparable worth 
imp~ementation are so great. 
The two bargaining units that would do the worst under a new 
professionals unit . For fiscal and staff, any implementation would 
comparable worth compensation plan are the fiscal and staff unit and t he 
professionals unit. For fiscal and staff, any implementation would 
translate into a downgrading of at least 33% of the job classifications. 
The professionals unit would have at least 30% of their classifications 
downgraded if any of the pay recommendations were implemented. Not 
surprisingly, these two units probably have the lowest union power of 
all the bargaining units. 
Overall, it is clear that the different pay recommendations will 
have different impacts on the current bargaining units. Any plan for 
implementation of one of these recommendations must take into account 
the impact and possible response of a bargaining that is well 
represented by a union or collective bargaining. As comparable worth 
becomes a larger issue in the future, unions will probably take a more 
active stance in shaping the future of comparable worth. Hutner (1986, 
pg. 209) summarizes the current position of unions as: 
Faced with severe declines in union membership in the traditional 
union strongholds of heavy industry, mining, and transportation, 
some unions have mounted vigorous campaigns to organize workers in 
the service sector. In the process, they have discovered that 
eliminating sex-based wage discrimination is an issue of primary 
concern to women workers. Consequently, they have made it a key 
organizing issue. 
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Variation in Pay Reco1T111endations by Bargaining Unit 
It is not only useful to examine the impact of the six recommended 
pay plans on the different bargaining units, but examining the variation 
of these recommendations can provide additi onal information. Rement>er, 
one of the main criti ci sms against using job e valuat ions as an 
indi cation of job worth is the question of the job evaluation' s ability 
to yield consistent results. The job evaluation process is based on the 
information col lected concerning the job classification's duties and 
responsibilities . Any technique or method that can improve upon this 
information base has the possibility of improving the entire process. 
Examining the variation of the pay reco1T111endations may give indications 
of where the information pool is at its lowest. 
Table 14 presents the average range of pay recommendations according 
to the bargaining unit involved . 
Tabl e 14. Var iation in pay reco1T111endations by bargaining unit 
Bargaining unit Average Range 
Clerical 2.87 pay grades 
Technical 2. 57 pay grades 
Blue collar 3.30 pay grades 
Fiscal and staff 2.75 pay grades 
Human servi ces 2.06 pay grades 
Security 2.19 pay grades 
Publi c safety 1. 75 pay grades 
Professi ona 1 s 2.01 pay grades 
Not designated 2 .13 pay grades 
Table 14 provides some interesting data . You wou ld have to identify 
blue collar and public safety bargaining units as outliers from the 
other bargaining unit variations. 
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The public safety variation is due to small sample size. Only four 
classifications are covered by the public safety bargaining unit. 
Therefore, the sample size is too small to make any inferences into the 
reasons why the variation is so low. 
However, the variation associated with the blue collar bargaining 
unit cannot be as easily explained. This variation is nearly one-half a 
pay grade higher than the next closest unit; clerical. A priori, I 
would have thought that the clerical unit would have the highest 
variation, although it does have the second highest variation . Based on 
the other findings, groups that were dominated by female classifications 
tended to have the highest average range. One possible explanation is 
that the variation is due primarily to the extreme female and male 
percent incumbents in the model based on percent female. The clerical 
unit may have a high variation because the incumbents are almost totally 
women. Along the same line, the blue collar unit may have a high 
variation because the incumbents include almost no women. These two 
extremes of female/male composition may be the cause of high variation. 
Again, this is an area to which more resources and attention could be 
devoted. 
Pay Recorrmendations and the 70 Percent Rule 
Throughout the Arthur Young analysis, job classifications were 
divided into three groups: male-dominated, female-dominated, and mixed. 
The criterion for this break-down were the 70 percent rule . If more 
than 70 percent of the incumbents of a classification are of one sex, 
then that classification is "dominated" by that sex. 
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I do not know how this seemingly arbitrary number was derived. but 
it has become a standard measurement in comparable worth literature . 
While the advantages and disadvantages of setting such an arbitrary 
criterion will not be discussed here . it would be interesting to exami ne 
the impact if this rule is not used. 
When the 70 percent rule was utilized for the first time. it may 
have been the ideal criterion to use . For job cl assificati ons in the 
State of Iowa though. the 70 percent rule does not seem to be a good 
measure of "dominance." The reason is simple; a majority of the job 
class ifications for the state are dominated by males. In fact. male job 
classifications make up approximately 67 percent of the state 1 s work 
force. If 70 percent is used as the criterion for dominance, it is very 
easy to obtain male-dominated classifications due to randomness. 
For example, assume that job classifi ca tion A has ten incunbents. 
What are the probabilities that this classif ication will be male- or 
female-dominated? Using the formula for t he probability of an event 
occ urring from a binominal distr ibuti on: 
[ P(X=x) = f (x) = (~) pxqn-x], 
where. P(X = x) probability of exactly x succe sses 
p = probability of success: males 67%, 
femal es 33% 
q = probability of f ailure : males 33%, 
females 67% 
x = nunber of successes 
n = number of tr ia l s : n = 10 
it can be ca lculated that the probability that the class ifi ca ti on wi ll 
be male-dominated is 57 percent and the probabi lity that the 
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classification will be dominated by females is 2 percent . Certainly, if 
a simple random distribution of males and females could lead to such a 
large number of classifications being dominated by males. then the 70 
percent rule may not be the appropriate criterion for the State of Iowa. 
To examine the impact of another method, all of the job 
classifications with under five incumbents were eliminated from the 
study. This would keep the "unique" jobs from overly influencing the 
results. By eliminating these jobs, we can actually examine two 
questions simultaneously. The effect of changing the job dominance 
criteria can be studied and the effect of an equal information base for 
the evaluations can also be examined. Eliminating the classifications 
with under five incumbents reduces the number of remaining job 
classifications to 306. Of these 306, the number of male-dominated job 
classifications using the 70 percent rule is 207, the number of female-
dominated is 66, and the number of mixed is 33. 
Eliminating the "unique" classifications may correct for any problem 
due to a difference in information between classification types. To 
correct for the problem of the arbitrary 70 percent rule, the following 
analysis was conducted. Nothing was done to change the 66 female-
dominated classifications. These classifications represent "true" 
female dominance. For females to compromise 70 percent of a 
classification given the fact that only one-third of the state employees 
are female constitutes dominance. For the males the 66 classifications 
with the highest percentage of males were chosen. The classifications 
ranged from 100 percent male to approximately 85 percent male . It may 
be more accurate to consider 85 percent male incumbents as dominance 
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when 67 percent of the state employees are male. Since it is relatively 
easy for male dominance to occur, only the highest degree of male 
dominance was used. 
Table 15 presents the pay recorrmendations for male and female 
classifications that fit the above-mentioned requirements and the 
original recorrmendations. 
Table 15. Pay grade recorrmendations by Sexa 
Original New 
70% rule Dominance Criterion 
Pay recorrmendation Male Female Male Female 
[COMMITTEE WEIGHTS/ Increase 31.7% 66.1% 30.3% 76.2% 
ALL JOBS] Decrease 50.0% 25 .0% 52.8% 15 . 4% 
[COMMITTEE WEIGHTS/ Increase 40.0% 72.8% 41 .4% 84.0% 
MALE JOBSj Decrease 43.3% 16.7% 43. 3% 11.4% 
[COMMITTEE WEIGHTS/ Increase 34. 7% 68.9% 36.5% 80 . 7% 
PERCENT FEMALE] Decrease 49.3% 23.3% 48.8% 14 . 7% 
[STATISTICAL WEIGHTS/ Increase 28 . 3% 63.9% 24 .8% 71. 5% 
ALL JOBS] Decrease 48 .9% 21.1% 46 .0% 13.9% 
[STATISTICAL WEIGHTS/ Increase 37 .9% 81 . 1% 34.6% 91.4% 
MALE JOBS] Decrease 38 . 1% 8.9% 35. 2% 2.6% 
[STATISTICAL WEIGHTS/ Increase 23.1% 71.7% 22.2% 83.8% 
PERCENT FEMALE] Decrease 55.2% 16 .1% 51. 7% 9.6% 
aThe male and female classifications in this analysis have over five 
incumbents. The male cl assifications are the 66 classifications with 
the highest percent male . 
From the information in Table 15, it does not appear that changing 
the criteria for determining male and female classifications has 
affected the outcome of comparable worth . Despite the change of the 
dominance criteria, women still benefited to a greater extent than the 
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male classifications. The impact of changing the dominance criteria was 
for women to benefit to even a greater extent . The male classifications 
did not exhibit very much change from the original recorrmendations. 
Overall, changing the 70% did not dramatically alter the results. 
Perhaps other analyses had been conducted in previous projects, and it 
was found that altering the 70 percent rule did not change the results 
substantially. Actually, when the weights are determined from a 
regression based on all classifications, whether or not the 
classifications are dominated does not matter. The sex of the 
composition was only important when weights were determined on the male 
classifications and for use in descriptive statistics . Any criticism of 
using the arbitrary 70 percent rule should be directed at its use in the 
regression procedures that set factor weights based on the pay of male 
classifications. It was demonstrated earlier that ac hieving a 
classification of 70 percent males when two-thirds of the employees are 
already male is not an accurate determinant of job class ification 
dominance. 
Weighted Least Squares 
Before moving on to the analyses that examine the impact of 
measurement error on the evaluation factor coefficients, one more study 
of the differences in information l evel is appropriate. From the 
ear lier results, it was discovered that job classifications with five or 
more incumbents had a lower average range of pay recommendations than 
the job classifications with under five incumbents . Various other 
examinations pointed out differences in the average range, but they were 
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unable to provide any clear explanations. 
The difference in information levels coul d be a major source of the 
existing measurement error. It would be very interesting to compare 
reliability coe fficients for job classifications with five or more 
incumbents to the other. Based on the previous findings in this thesis, 
I would hypothesis that job classifications with five or more incumbents 
would consistently be evaluated with more accura cy. 
Unfortunately, such information does not exist. One analysis that 
can be conducted is a weighted least squares regression. Under weighted 
least squares, job classifications with five or more incumbents would be 
weighted five times as much as a classifi ca ti on with only one incunt>ent. 
Class ifi cations with four incumbents would be weighted four times and so 
on fo r classifications with three and two incumbents. By weighting the 
job classifications according to the number of incumbents, more weight 
is given to the evaluations that were made with a full level of 
information available. 
Although this method does not exp li citly correct for measurement 
error. if the hypothesis that more information will lead to more 
reliable ratings is true. then weighted least squares will indire ctly 
adjust for measurement error. Even if the hypothesis is not true. the 
results will be interesting from the standpoint of reducing th e impact 
of the "unique" jobs. 
Table 16 presents the results of the weighted least squares 
regression. For comparison purposes, the re lative weights of the 
statisti cal model based on all jobs is also presented. The 
corresponding t-statisti cs are in parentheses . 
/ 
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Table 16. Weighted Least Squares 
Relative weights 
Statisti ca l weights/ Weighted 
Factor all jobs Least Squares 
1. Knowl edge-education 
2. Knowledge-experience 
3. Job Complexity 
4. Guidelines-supervision 
5. Personal con tacts 
6. Physi ca l demands 
7. Mental demands 
8. Supervision exercised 
9 . Scope and effect 
10. Impact of errors 
11. Working environment 
12. Unavoidable hazards 
13 . Work pace/interruptions 
R2 
25. 2% 
(14. 8) 
15 . ii 
( 10 . 4) 
20 .oi 
(7.9) 
9.2% 
(4. 2) 
7 . 6% 
( 2 . 8) 
-1 . 3% 
( 1. 2) 
- . 3% 
( 1. 6) 
1. 9% 
( 1. 0) 
10.1% 
( 4. 7) 
12 . 2% 
(6.5) 
-.7% 
( 1. 5) 
- . 2% 
(0 .8} 
-.3% 
(-.4} 
92% 
23. 1% 
( 13 . 2) 
14 . 7i 
( 9 . 6 ) 
25. a 
( 9. 0) 
9. 3% 
(4.1 ) 
5.9% 
( 2 . 6) 
-1.19% 
( 1. 0} 
-.29% 
( . 9) 
2. 8% 
( 1. 3) 
8.8% 
( 3.8) 
10.9% 
( 5 . 6) 
-1.3% 
(2 .4) 
- .4% 
( 1. 3} 
- .1% 
( • 3} 
90% 
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The results in Table 16 are very consistent with the earlier weights 
except for a couple of evaluation factors . The weight given to the 
eva luation factor job complexity rose from 20% to 25% . Job compl exity 
is now the largest single determinant of job pay. On the other hand, 
the weights for personal contacts, impact of errors, and scope and 
effect decreased slightly under the weighted least squares regression. 
Examining the t-statistics, not much change is in evidence . It is still 
true that only a handful of evaluation factors significantly determine 
current pay. 
What does this information te ll us? When job classifications are 
weighted according to the amount of information the evaluators will have 
the impact of job complexity rises to the forefront as the most 
important determinant. By itself, it is difficult to determine whether 
the weighted least squares regression is able to compensate for 
measurement error by giving more weight to those classifications that 
are well represented. Comparison of the results obtained here with the 
results of the following sections may provide more insight. 
Coefficients Adjusted for Measurement Error 
Now that a thorough examination of Arthur Young 's methods and 
results has been completed, the analysis can proceed to the problem of 
measurement error. In the third chapter a brief introduction and 
discussion of measurement error was provided. Basical ly, the use of 
ordinary least squares as a regression technique has to be questioned 
when the independent variables are not measured precisely. Classical 
linear regression requires the assumption that the independent variables 
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are measured without error. Since this assumption is clearly not met 
when evaluators rate job classifications, the resulting evaluation 
factor coeff i cients are biased. The use of biased coeff icients to 
predi ct job classification pay under comparable worth is also 
questionable. Comparable worth advocates argue that a job evaluation 
system is an appropriate method of determining the value or worth of the 
job . Given the fact that the eva luation factor coefficients are biased 
due to measurement error, the ability of the job evaluation system to 
measure job worth is quite suspect. 
Yet, statistical programs have been developed to adjust the 
eva luation factor coefficients for the amount of measurement error that 
exists in the model. Based on the amount of information that can be 
obtained or assumed concerning the measurement error , the appropriate 
model (EVCARPl, EVCARP2, EVCARP3) can be specified and analyzed. 
The appropriate model for the Arthur Young job eva luation system is 
EVCARP2. For this model it is assumed that the reliability coefficients 
of the independent variable are known or estimated. The reliability of 
measure is an indication of the amount of measurement error that can 
exis t. Si nce the Arthur Young consultants provided the reliability 
coefficients of the evaluation factors, the proper procedure is to use 
this additional information to estimate coefficients that are no longer 
biased . It should be noted that the reliabilities reported by the 
Arthur Young consultants may overstate the actua l reliability. This is 
because the consultants let the evaluation teams exami ne previously 
conducted evaluations as the process was occurring . For example, during 
the second week of the eva luati on process, the evaluation teams got to 
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examine all of the evaluations conducted in the first week. The effect 
of this procedure should be to raise the re li ability of subsequent 
evaluati ons . Since the final reported reliabilities are t he only data 
available, they will be utilized despite the possibility that they may 
overstate the true reliabiliti es . 
In the first regression, the current pay was regre ssed on the 
eva luation factor ratin gs for the classifi ca ti ons that were dominated by 
females . The resu lts obtained from thi s model would provide an 
indication of whi ch evaluation factors were most important in 
de t ermining the pay of female-dominated cl assifi cations. Tabl e 17 
presents the original evalua ti on facto r weights and the coeffi cients 
that were estima ted with EVCARP2 . The correspondi ng t -statisti cs are 
presented in parentheses . 
Table 17. EVCARP coeff icients for female classif ications 
Sta tistica l Committee EV CARP 
Evaluation factor weights wei9hts wei9hts 
1. Knowl edge-education 28.8% 27 . 2% 29 .4 
( 6. 0) ( 2. 2) 
2 Knowl edge-experience 8 . 2% 11. 9% 11.1% 
(3.0) ( l. 3) 
3. Job complexity 15 .8% 12. 2% 44.5% 
(2.8) (2. 4) 
4. Gu i de lines - supervision 11 . 6% 8.0% 9.8% 
(2.4) ( 0.9) 
5. Personal contacts 12 . 3% 12 .9% 3. U 
(2. 4) ( 0. 3) 
6. Physi ca 1 demands -.4% -2. 0% - .1% 
(0.2) ( 0.01) 
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Table 17. continued 
Stat i s ti cal Committee EV CARP 
Evaluation factor weights weights weights 
7. Mental demands • 7% -1 .8% -4.3% 
(-0.8) ( 0. 07) 
8. Supervision exercised 2.3% 6.3% 2.3% 
( 1. O) ( 0 .1) 
9. Scope and effect 15.1% 13. 3% 2.5% 
( 3. 1) ( 1. 0) 
10. Impact of errors 8 .9% 6.3% -15.6% 
(2.8) (-1.6) 
11. Working environment -.a .7% . 4% 
( 0. 9) ( 0. 2) 
12. Unavoidable hazards o.oi .6% o.oi 
(-1.2) ( 0.1) 
13. Work pace/interruptions -3.0% 4.6% -1.0% 
(-1.0) (-0.08) 
R2 92% 90% 
The results in Table 17 have two interesting fin dings . Overall, the 
weights derived using EVCARP are similar to the original weights with a 
few major exceptions . The evaluation factor weight for job complexity 
rose from an average of 14 percent to 44 percent . Remember, the 
weighted least squares regression produced a similar finding. The 
weighted least squares was run under the belief that job classifications 
with five or more incumbents might be measured more accurately because 
there was more information to make the ratings . The weighted least 
squares regression suggested that job complexity i s more important than 
knowledge from education in determining job pay. Although no 
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information was available at the time to further investigate the 
fi nding, the EVCARP regression results support the weighted least 
squares results. 
The other major difference is with the weighting of the impact of 
errors factor. Under EVCARP , the weighting has changed from 
significant and positive to a highly significant negative weight. It is 
difficult to find an explanation for this result. The reliability 
coefficient of the factor was .74 which is about average for all the 
reliabilities taken together. So it does not appear that the nega tive 
weight could be caused primarily by a low reliability measure. An 
examination of the correlation between the impact of errors and job 
comp l exity did not reveal any additional information. The correlation 
coefficient between the two factors was .77. Overall, no obvious 
explanation can be found. However, the t-statistic for the impa ct of 
errors evaluation factor was insignificant. It will be interesting to 
dis co ver if other models conclude si milar results. 
A third interesting finding of the EVCARP regression was that the 
statistical significance of the evaluation factors fell. This result is 
due to the fact that the intercept variabl e , which is measured without 
error, becomes a highly significant determinant of current pay. The 
independent variables, which are measured with error, fall in 
statistical significance. This fi ndi ng has important impli cations when 
compared with the original results. When the factor ratings were 
treated as measured without error, only a handful of factors were 
statistically signifi cant. Now that the additional information 
concerning the measurement error is included, even fewer of the factors 
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significantly determine current pay. 
The coefficients for female classifications are presented for 
informationa l purposes only . None of the Arthur Young recommended pay 
plans were based on the weights of female job classifi cations. If it is 
be l ieved that females are discriminated against, why base a comparable 
worth system on the pay of females? 
The next model examined was the pay of male job classificati ons. 
The original weighting of the job evaluation factors of male 
classifications was used to predict the effects of an implemented 
comparable worth plan. The results of this model are presented in 
Table 18. The derived EVCARP weights and corresponding t-statistics can 
be compared to the original findings . 
Tabl e 18 . EVCARP coefficients for ma le classification 
Statistical Committee EV CARP 
Evaluation factor wei2hts weights wei2hts 
1. Knowledge-education 27.0% 22.7% 32 .1% 
(12.3) ( 4 .1) 
2. Knowledge-experience 15.9% 15.7% 16 . 3% 
(8.5) ( 2. 6) 
3. Job complexity 18. 7% 15 . 9% 21.4% 
( 5. 6) (2 . 2) 
4. Guidelines-supervision 1.6% 7.5% 3. 1% 
( . 6) ( . 8) 
5. Persona l contacts 9.4% 12.5% 7.4% 
( 2. 4) ( 1. 4) 
6. Physical demands -.2% -4.8% -5.3% 
( . 1) (-1.0) 
7. Mental demands 0.0% -.2% o.oi 
( 3. 7) ( . 6) 
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Table 18. continued 
Stat i s ti ca 1 Cammi ttee EVCARP 
Evaluation factor wei9hts wei9hts wei9hts 
8 . Supervision exercised 3.5% 8. oi 2.4% 
( 1. 4) ( . 08 ) 
9. Scope and effect 13 . 6% 15.5% 6.6% 
( 4. 9) ( 1. 9) 
10. Impact of errors 9. 7% 7. 5% 3. 6% 
(4 . 3) ( . 2) 
11. Working environment 1.1% -3.0% -2.8% 
( . 8) ( - .1) 
12. Unavoidable hazards -1.0% -1.2% -.9% 
( 1. 2) (- . 09 ) 
13. Work pace/interruptions • 7% 3. 9% -.a 
13. Work pace/interruptions • 71, 3.9% -.a 
( 1. 0) ( - . 2) 
R2 92% 90% 
The results in Table 18 lend more support to the earlier weighted 
least squares regression and the analys i s on female classifications. 
Although the weight on job complexi ty is not the highest, it has shown 
an increase. As more and more evidence supports this finding, it 
appears that the original weights may have underestimated the 
contribution of job complexity. When estimated with a program that 
adjusts for measurement error, job complexity is emerging as one of the 
more important factors. Because the pay grades are determined over a 
range of points, the exact weights are not as important as determi ning 
which evaluation factors contribute the most. 
More evidence against the importance of the impact of errors and 
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scope and effect is also found. Although the estimated coefficient on 
impact of errors is not negative, it has again been given less weight 
than the original estimated coefficients . Overall, the first two EVCARP 
models have provided some consistent and interesting results. 
The previous findings concerning the statistical significance of the 
evaluation factors also receives more support. Under the model based on 
male classifications when the ratings were taken as measured without 
error, the following factors were statistically significant : knowledge-
education, knowledge-expertence, job comp lexity, personal contacts, 
mental demands, scope and effect, and imipact of errors . Under the 
EVCARP regression, the following factors were significant: knowledge -
education, knowledge-experience, and job complexity . Only these three 
factors significantly determine current pay for males. As before, the 
intercept term becomes highly signifi cant . 
The third model to be examined was the relative weight of the 
evaluation factors in determining the pay of all job classifications 
when an extra variable for the percentage of female incumbents is 
included . Table 19 presents the relative evaluation factor weights from 
the original Arthur Young system and the EVCARP regression with the 
corresponding t-statistics. 
Table 19. EVCARP coefficients for all jobs with percent female 
Evaluation factor 
1. Knowl edge-education 
Statistical weightsa 
24 .5% 
(15.7) 
EVCARP weights 
26.7% 
(6.2) 
aThe Arthur Young consultants did not present the factor weights of 
this model with committee weights. 
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Table 19. continued 
Evaluation factor Statistical weightsa EVCARP weights 
2. Knowledge-experience 12.9% 22.7% 
( 9. 6) (5.5 ) 
3. Job complexity 18 . 3% 22.9% 
( 7. 8) ( 5. O) 
4. Guidelines-supervision 6.6% 7.9% 
( 3. 4) ( 2 .1 ) 
5. Personal contacts 9.4% 14 .oi 
( 5. 8) ( 2. 6) 
6. Physical demands . 2% 3.2% 
( . 2) ( . 9) 
7. Mental demands - . 6% - . 6% 
( -3.1) (-1.3) 
8. Supervision exercised 2.1% -2.5i 
( . 8) (. 7) 
9. Scope and effect 9.9% 10.oi 
95.1) ( 1. 6) 
10. Impact of errors 10 .0t 12.1% 
(5.9) (2.3) 
11. Working environment o .oi -4.U 
( - . 2) (- .40) 
12. Unavoidable hazards -.a 1.6% 
( . 3) ( . 1) 
13. Work pace/interruptions . 2% - 3.5% 
( . 2) (-.1) 
14 . Percent female -6. 3% -3. 0% 
(-12.3) (-8.9) 
R2 93% 90% 
The results in Table 19 are another confirmation of earlier 
findings. Once again, the weight on job complexity has risen. It is 
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not the most important factor in determining current pay, but this is 
the fo urth instance where job complexity has increased . The other 
results are similar to what had been derived or iginally by the Arthur 
Young consultants. 
The biggest change occurred with the knowledge from experience 
variabl e . Ori gi nally , the rel ative weight was 12.9 percent. From t he 
EVCARP regression, the relative wei ght is estimated at 22 .7 percent. 
The factor is s till statis ti ca l ly si gnifi cant. 
In terms of statistical signif icance , the ear l ier findi ngs are 
somewhat supported . Origina ll y, nine evaluati on factors were 
stati sti ca lly significant. The most important de t erminants were 
knowl edge-educa tion , knowl edge-experi ence, job complexity, impact of 
errors, personal contacts, and the percent of female incurrbents . When 
the regression was run under EVCARP, the intercept te rm and the percent 
of female incumbents re mained highly si gnifi cant . Other factors such as 
knowl edge-educa tion, knowledge-experience, and job comp lexity are sti ll 
significant determinants of curren t pay. 
Pr i or t o this analysis, the results had shown a tendency fo r the 
original regressions t o under val ue the contributi on of job complexi ty 
and overva lue the contribution of scope and effect and impact of errors. 
Thi s mode l can only slightly reinforce tho se findi ngs . Although job 
complexity increased again, the weights on scope and effect and impact 
of errors were relative ly stabl e. 
Despite being the only var iabl e that was measured wi thout er ror , the 
weight on percent of female incumbents did not change drama ti cally . It 
is still negative and si gnificant whi ch implies that t he sexual 
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composition of a classification is still important in determining how 
much the classification is paid. The fact that the weight is negative 
implies that the more a classification is made up of females, the less 
it is paid . However, the value of the coefficient did fall by one-half. 
This is a significant finding that would suggest that the earlier 
findings may have over-emphasized the impact of the male/female 
composition. These two results together would be used by comparable 
worth advocates as evidence of discrimination. 
To summarize, what can be said about the impact of measurement 
error? First, the measurement error problem did not significantly 
change the evaluation factor weights. There was evidence that the job 
complexity factor had been previously undervalued. Evidence also 
existed that the impact of errors and scope and effect may have 
originally been overvalued. The results in this area are not nearly as 
strong. Although the relative weights are not significantly changed, 
the statistical significance of several factors was changed. Under the 
original regressions, about one-half of the evaluation factors 
significantly determined pay grade. These evaluation factors included 
knowledge-education, knowledge-experi ence, job complexity, guidelines-
supervision, personal contacts, scope and effect, impact of errors, and 
the percent of female incumbents. The remaining evaluation factors do 
not significantly explain differences in pay. However, the nurrber of 
significant evaluation factors under the EVCARP regressions is 
definitely less. Only factors such as knowledge-education, knowledge-
experience, job complexity, and percent of female incumbents remained 
significant when the measurement error problem was corrected. 
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Therefore, it is obvious that the problem of measure ment error cannot be 
ignored . Any opportunity to derive factor evaluation weights that 
utilize any available information should be used . EVCARP and other 
statistical packages that take into account information known or 
estimated about the quality of the input data are tools that the 
comparable worth advocates shou ld use in the future. If they choose not 
to, then criticism concerning reliability, consistency, validity, and 
measurement error will impede their progress . 
On the other hand, if the sta tistical regressions are conducted to 
not only determine whi ch factors contribute the most, but exactly how 
much each factor contributes, then measurement error is a much more 
serious problem. The analyses conducted in this section have shown that 
even with measurement error , a handful of evaluation factors contribute 
the most in explaining current pay. However, the specific weights on 
these factors were not consistent. Therefore, a regression designed to 
determine the exact "optimal" weight of each factor could be seriously 
flawed if the problem of measurement error is i gnored . 
The next section demonstrates how serious of a probl em measurement 
error can be. 
Average Evaluation Rating by Sex 
In the next section a set of derived EVCARP weights will be 
used to examine the impact of implementing the EVCARP mode l . To clearly 
understand how changes in the eval uation factor weights affect the pay 
grade changes for mal e and femal e classifications , it is important to 
know how male and femal e cl assi fic ations were rated. Table 20 presen ts 
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the average eval uation rating for the male and female classifications. 
From Table 20, several observations can be made. First, male jobs 
classifications received higher average ratings for every job evaluation 
Table 20 . Average evaluation rating 
Average rating 
Evaluation Factor Male Female 
1. Knowledge-education 4. 74 3.95 
2. Knowledge-experience 4. 02 3.12 
3. Job complexity 3. 65 2.75 
4. Guidelines-supervision 2. 95 2.28 
5. Personal con tac ts-purpose 2.61 2 .19 
6. Persona l contacts-type 3.21 3.30 
7. Physical demands 1.83 1. 73 
8. Mental demands 2.13 2.29 
9. Supervi sion exercised-nature 2. 19 1.63 
10. Sueprvision exercised-nunner 2. 29 1. 78 
11. Scope and effect 2. 72 2.11 
12 . Impact of errors 3. 04 2.27 
13. Working en vironment 1.88 1.61 
14. Hazards and Risks 1. 74 1.45 
15 . Working conditions-Pace 1.98 1. 78 
16 . Working conditions-interruptions 2.10 1.94 
factor except mental/visual demands and personal contacts-type . The 
evaluation factors that male classifications held the greatestadvantages 
were knowledge-education, knowledge-experience, job complexity, 
guidelines-supervision, scope and effect, and impact of errors. 
Therefore, any changes in relative weights that give more emphasis to 
those factors would be expected to benefit male classifi cations . 
In the nex t section the unbiased coeffi cients derived with EVCARP 
will be used to reconmend a set of pay grade changes. 
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Unbiased Coefficients and Pay Grade Recorrmendations 
By using statistical packages such as EVCARP, unbiased coefficients 
can be derived that are adjusted for the additional information on the 
quality of measure for the independent variables. It would then be 
interesting to examine what pay grade recorrmendations would be made 
utilizing the unbiased coefficients. The choice of the model to 
demonstrate is between the model based on the pay of males or the model 
based on the pay of all classifications plus an additional variable for 
percent of female incumbents. Both models have been forwarded by 
comparable worth advocates as appropriate techniques to ob tain 
"unbiased" estimators. In this setting "unbiased" refers to estimators 
that are free of sexual bias. 
Because the percent of female incurrt>ents model is frequently used in 
other job evaluation studies, it will be the model of cho ice to examine 
the effect of using the unbiased evaluation factor weights determined by 
EVCARP. 
EVCARP Coefficients and the Pay Recommendat i ons 
How will the use of the unbiased coefficients affec t the pay 
recorrmendations for male and female classifications? The original six 
recommendations all called for substantial increases in the pay of 
female classifications while also calling for net decreases in the pay 
of male classifications. Tabl e 21 presents the pay recommendations 
under the EVCARP weights for female and mal e classifi cations and the 
original recommendations of the statistical percen t female model. 
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Table 21. EVCARP pay reconmendations 
Pay reconmendations 
Original weights from 
statistical percent 
female model 
EVCARP weights based on 
percent female model 
Increase 
Decrease 
Increase 
Decrease 
Pay grade changes 
Male Female 
23 .1% 71.7% 
55.2% 16.1% 
34.2% 65 . 3% 
43.3% 21 .9% 
It certainly appears that the unbiased EVCARP weights tempered the 
increases for females slightly and also eased the reductions for males. 
It is not surprising that the recommendations did not change 
significantly since the weights derived under the EVCARP model were very 
similar with a couple of exceptions. The fact that ma les improved their 
position under the EVCARP weights is probably due to the increases in 
the weights on the evaluation factors knowledge from experience and 
physical demands. Male classifications held an advantage in both of 
those categories . 
EVCARP Coefficients and Variation 
In the previous section, a lot of time was spent investigating 
differences in variation. The average range of the reconmendations was 
deemed important because of the issues of reliability, consistency, and 
validity. Although different regressions will certain ly yi eld different 
coefficients, it would be ideal if the recommendations based on the 
derived coefficients did not suffer from a high average range. When the 
goal of job evalua tion is to provide an indication of the worth of a 
job, reconmended job values that vary significantly will be viewed as 
unreliable or invalid. Therefore, any method or tech nique that can 
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produce unbiased results and lower the range of the recommendations 
would be of great advantage to compara ble worth advocates. 
From the earlier examinations, it was found that female 
classifications had a slightly higher range of reco1JJT1endations than male 
classifications. Table 22 presen ts the average range of the 
reco1JJT1endations with EVCARP results utilizing the percent female model 
included with the original recommendations. 
Table 22 . EVCARP reco1JJT1endations included in the average range 
Pay reco1JJT1endations 
Original recommendations 
Original reco1JJT1endations 
plus EVCARP recommendations 
Male 
2.42 pay grades 
2.46 pay grades 
Female 
2.84 pay grades 
2.89 pay grades 
The results of Table 22 show that when the EVCARP recommendations 
were also included with the original six reco1JJT1endations, the average 
range of the recommendations rose slightly. This implies that most of 
the EVCARP reco1JJT1endations are within the range of reco1JJT1endations 
already determined by the six original recommendati ons . Therefore, 
inclusion of the EVCARP model with the previous models has not damaged 
the reliability or validity of the earlier findings. 
EVCARP and Cost to the State 
One of the more interesting findings earlier in this section was the 
discovery that comparable worth implementation will cause the wage bill 
of the orga nization to rise . Four of the six Arthur Young pay 
reco1JJT1endations cal led for increases of over 20,000 pay grades. How 
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does the EVCARP recorrrnendations compare to the earlier findings? The 
cost of the system is an important facet that must be taken into 
account . If the best comparable worth system ever devised is not 
politically or economically acceptable on a cost basis, the system 
doesn 't have much of a chance of being implemented . Table 23 presents 
the original cost data and the cost of the EVCARP recommendations. 
Table 23. Cost of Implementation 
Pay recorrrnendations 
[COMMITTEE WEIGHTS/MALE JOBS] 
[COMMITTEE WEIGHTS/PERCENT FEMALE] 
[COMMITTEE WEIGHTS/ALL JOBS] 
[STATISTICAL WEIGHTS/MALE JOBS] 
[EVCARP WEIGHTS/PERCENT FEMALE] 
[STATISTICAL WEIGHTS/PERCENT FEMALE] 
[STATISTICAL WEIGHTS/All JOBS] 
Total pay grade changes 
43,236 pay grades 
31,059 pay grades 
25,150 pay grades 
24,302 pay grades 
13,287 pay grades 
10,109 pay grades 
5,854 pay grades 
The results in Table 23 demonstrate that the two statistical models 
based on all jobs with percent female (EVCARP and original Arthur Young ) 
would not require the significant increases in pay grades that the 
models based on corrrnittee weights or the pay of male classifications 
required. The EVCARP model is slightly more expensive than the original 
Arthur Young recorrrnendations based on the same model. This is due to 
the fact that the EVCARP recommendations were slightly more beneficial 
to male classifications, and male classifications outnumber female 
classifications . Overall, the EVCARP recommendations appear to be as 
economically and politically acceptable as the original reconmendations. 
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EVCARP and the Level of Information 
The issue of different information levels was another topic that has 
been investigated a great deal in this thesis. Are there two distinct 
levels of information that can significantly affect the outcome of job 
evaluations? I still believe that this is one question that requires 
further research. As for the EVCARP recommendations, Table 24 presents 
the pay grade reco1T1T1endations by number of incumbents. 
The results in Table 24 show that the EVCARP recommendations also 
were more beneficial to the classifications with five or more 
incumbents. Again, this finding is contrary to prior expectations. 
Before the analysis, the impact of the "unique" jobs would have been 
Table 24. EVCARP reco1T1T1endations by number of incumbents 
Pay reco1T1T1endation 
Original recommendations 
based on percent female 
EVCARP recommendations 
based on percent female 
Under five 
incumbents 
Increase 29. U 
Decrease 51.0t 
Increase 34.8% 
Decrease 44.7% 
Five or more 
incumbents 
43 . 8% 
33.9% 
48.2% 
30 .3% 
hypothesized to lead to larger increases for classifications with under 
five incumbents. In comparing the original reco1T1T1endations with the 
EVCARP recommendations, the changes under EVCARP were slightly more 
beneficial than the original reco1T1T1endations. 
EVCARP Reco1T1T1endations and Income Distribution 
Early indications seem to imply that the unbiased coefficients 
generated by EVCARP have not led to major differences in the earlier 
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findings. As for the effect of the pay recorrmendations on the income 
distribution, the earlier results contradicted statements made by 
Pendleton and Horowitz who beli eved that middle-class white women would 
benefit the most. The Arthur Young pay recommendations would have 
benefited the lower-class jobs the most. Tabl e 25 presents the EVCARP 
recommendations and the effect on the income distribution. 
Table 25. EVCARP reconmendations by income l evel 
Upper Middle Lower 
Pay reconmendation level level level 
Original recommendations Increase 17.9% 47.6% 60.4% 
based on percent female Decrease 57.8% 36.8% 25.8% 
EVCARP recommendations Increase 26.4% 39.1% 67.4% 
based on percent female Decrease 48.0% 40.1% 17.2% 
The EVCARP recommendations are consistent with the original findings 
that low-income classifications would benefit the most from the 
implementation of a co~parable worth plan. However, EVCARP shifts the 
degree of benefit to the group a little more than the original 
recommendations. This is probably due to the fact that the EVCARP 
recorrmendations are slightly more beneficial to male classifications 
than some of the other pay recommendations. 
Another method of determining the break down of income distribution 
was to examine the pay recommendations according to the management 
level . The early indications supported the finding that lower - income 
classifications would benefit the most from the implementation of a 
comparable worth plan. Table 26 presents the EVCARP pay reconmendations 
and the original results for the two management levels: supervisory and 
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nonsupervisory. 
Table 26. EVCARP reco1T111endations by management level 
Pay reco1T111endation Supervisors Nonsupervisors 
Original recommendations Increase 32.0% 41 . 5% 
based on percent fema l e Decrease 45.0% 38.1% 
EVCARP recommendations Increase 39 . 4% 42 . 7% 
based on percent female Decrease 41.1% 40 . % 
From the results presented in Table 26, it is obvious that definite 
support for the earlier findings ex i sts. First, the EVCARP 
reco1T111endations that were based on the unbiased evaluation factor 
coeffi cients have supported the earlier findings in every case . The 
inclusion of the additional information on measurement error changed 
some of the evaluation factor weights , but the overall impact on the 
subsequent reco1T111endations is slight. Second, the recommendations based 
on the EVCARP model have shown a tendency to lessen the impact of some 
of the origina l results. In most cases presented, t he benefits of 
females and low-income classifications have been reduced slightly in 
favor of male and upper-income classifications. 
EVCARP Reco1T111endations and Pay Plan 
In the earlier analysis of the six recommended plans and their 
effect on different bargaining units, it was found that the clerical and 
blue collar bargaining units would benefit the most if a comparable 
worth plan was implemented. Fiscal and staff and professionals were 
targeted for overall pay grade decreases. Based on the results to this 
point, it would be expected that the EVCARP results would support the 
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earlier findings. Table 27 presents the results of analyzing the EVCARP 
recommendations by bargaining unit. 
Table 27. EVCARP reco1T1Tiendations and bargaining unit 
Original recommendation EVCARP reco1T1Tiendation 
Bargaining unit based on percent f ema 1 e based on percent female 
Clerical Increase 91. 5% 87.8% 
Decrease 4.3% 6. 7% 
Technical Increase 46.2% 47.4% 
Decrease 34.9% 38.0% 
Blue collar Increase 37.8% 50.4% 
Decrease 43 . 2% 28.3% 
Fiscal and staff Increase 24 .4% 26.2% 
Decrease 48.8% 49.6% 
Human services Increase 44.0% 46.0% 
Decrease 32. 7% 30.0% 
Security Increase 27 . 8% 36.3% 
Decrease 46 .3% 39.2% 
Public safety Increase 0.0% 25.0% 
Decrease 50.0% 50.0% 
Professionals Increase 28.4% 32.5% 
Decrease 47.5% 44.8% 
Not designated Increase 36 . 4% 38.3% 
Decrease 63.6% 50 . 9% 
The information presented in Table 27 supports the earlier results 
as expected. These results again emphasize the increasing role that 
unions may play in the comparable worth movement. The bargaining unit 
that will benefit the most, clerical, is the bargaining unit that is 
characterized by strong union influence . The fact that the 
professionals and the fiscal and staff units would receive the most 
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downgrading corrbined with the fact that those two bargaining units are 
not highly unionized is also worth repeating . 
Also, the shift towards male classifications is again evident. The 
clerical bargaining unit, dominated by female classifications, does not 
benefit as much under EVCARP as it did under the original 
recommmendations. On the other hand, male-dominated classifications 
such as the professionals and blue-collar will benefit more under the 
EVCARP recommendations. 
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CHAPTER V. SUMMARY AND CONCLUSIONS 
Throughout this thesis, a great deal of information has been 
presented concerning the impacts of the original Arthur Young 
recommendations on various segments of the State of Iowa's work force 
and the effect that measurement error could have had in biasing the 
original estimated evaluation factor coefficients. In the previous 
statistical section various analyses were conducted to examine the 
predicted impact of a comparable worth system beyond the simple question 
of male versus female. Then, the original results were modified with a 
statistical package designed to determine unbiased estimators when a 
problem of measurement error exists. What conclusions can be drawn from 
the results that were presented? 
From the introduction and literature review, the following 
statements summarize the background of comparable worth and the need for 
this thesis. 
1. Historically, the average earnings of women have consistently 
been only a fraction of what men earn. The earnings ratio has 
been estimated at approximately 50 to 70 percent. 
2. The low earnings ratio combined with the inability of human 
capital differences to explain the wage gap have been two 
primary motivators of the modern comparable worth movement. 
3. Comparable worth advocates argue that job evaluation systems 
can accurately and consistently measure the value of a job to 
its organization. 
4. Critics point out that the job evaluation process is highly 
subjective. They argue that problems with reliability, 
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consistency. and validity discount the job evaluation's ability 
to measure job worth. 
5. Research into the aspects of measurement error and its impact 
on the job evaluation process have been called for. but not 
done at the time of this thesis. 
Chapter II of the thesis exp lored the methods and results that the 
Arthur Young consultants originally reported to the State of Iowa 
following their study concerning the implementation of a comparable 
worth plan. Overall, the consultants seemed to have developed and 
conducted a thorough and objective examination into the procedures 
needed to implement a large comparable worth compensa tion system. 
The problem of measurement error was discussed in Chapter III. The 
major points brought out are noted in the following statements . 
1. Measurement error occurs when the independent variables are not 
known with certainty. 
2. The presence of measurement error will lead to biased 
coefficients in a statistical analysis. 
3. Even when a statistical analysis is not conducted, the problem 
of measurement error cannot be ignored. 
4. Measurement error can be a significant problem in social 
science studies. When the independent variable is determined 
through the subjective judgement of an individual (s), the 
observed value of the variable may significantly differ from 
the true value. 
5. Although it is impossible to know the exact amount of 
measurement error made, the reliability of the measurement for 
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the independent variable gives an indication of the quality of 
the data. 
6. Statistical packages have been developed that utilize the 
information on the quality of the input data and determine 
unbiased coefficient estimates. One such program is EVCARP, an 
errors-in-variables regression program developed in the 
statistical laboratory at Iowa State University . 
From the statistical analyses that were conducted on the original 
Arthur Yo ung recoJllTiendations in Chapter IV, the following findings can 
be concluded. 
1. It is not surprising that the comparable worth recofllTiendations 
are most beneficia l to female classifications. Overall, an 
average of 71 percent of female classifications were to be 
upgraded. The impact of comparable worth on male 
classifi cations is quite the opposite . On the average, 48 
percent of the male classifications are overvalued according to 
the comparable worth results. 
2. On the average, the female classificati on recoJllTiendations were 
more variable then the male classifications. 
3. More evidence was found supporting the contention that 
comparable worth plans would prove very costly to implement. 
Four of the six Arthur Young recorrrnendations would require an 
increase of over 20,000 pay grades to implement. This finding 
coupled with the often used practice of implementing comparable 
worth without any downgrading translates into significantly 
high payroll costs . The economic implications of t he increase 
llO 
in labor costs is still being debated. 
4. The question of the existence of different levels of 
information was never fully settled. The results based on the 
variation of pay recorrmendations supported the hypothesis that 
jobs with under five incunbents are not measured as accurately. 
However, based on pay recorrmendations, the "unique" 
classifications did not benefit to a greater extent. 
5. Another criticism of comparable worth was dispelled with an 
investigation into the impact of the pay recorrvnendations on the 
distribution of income for state employees. Critics of 
comparable worth have stated that the issue was primarily a 
vehicle of middle-class white women. An examination of the 
original Arthur Young reconmendations did not support the 
statements . It was discovered that the lower-income 
classifications would reap the most benefit of comparable worth 
implementation . This result was independent of the methods 
used to break-down the classifications into income levels. 
6. The analysis of the pay recorrmendations and their impact on 
different bargaining units also revealed some interesting 
findings. It was discovered that the bargaining units that 
stood to gain the most from comparable worth were the most 
organized. The bargaining units that would bear the most 
decreases in pay were generally characterized as not highly 
unionized. It is apparent that a 1eve1 of causa 1 i ty between 
union strength and comparable worth benefits may exist. 
However, the direction of causality is not known. Do these 
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bargaining units benefit because of union strength or are 
unions realizing the advantages of organizing those sectors 
that will benefit from comparable worth? I believe that it is 
obvious that along with governments and the courts, unions are 
going to be highly involved in the future of comparable worth. 
7. The use of an arbitrary 70 percent rule as the criterion of a 
dominated classification does not appear to be an accurate 
measure of "dominance ." In a state that has roughly two-thirds 
of its wor k force male, it was shown that 57 percent of the 
classifications would be male-dominated if males and females 
were randomly ass igned to class ifications. Along the same 
lines, only two percent of the classifications would be female-
dominated. With such a large disparity of odds, using the 70 
percent rule does not seem accurate. However, an alternative 
method did not signifi cantly change the original findings. It 
was also pointed out that the sex of the classifi cation may not 
have an impact on the results at all. 
8. To further exami ne the impact of different levels of 
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information, a weighted least squares regression was conducted 
that gave more weight to those classifi cations with more than 
five incumbents. The results gave the first indication that 
job complexity may have been undervalued by the original 
models. Of all the issues examined, I believe that the 
question of different levels of information is an issue that 
needs to be fur ther researched. 
After the original recorrrnendations were fully investigated, EVCARP 
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was utilized to determine an alternative set of estimated coefficients. 
With these unbiased coefficients and the percent female model. a new set 
of pay grade recorrmendations were developed. The major findings of the 
impact of measurement error are sununarized below. 
1. The new estimated coefficients did not significantly alter the 
original results. There was some further evidence that 
suggested that job complexity may have been a more important 
evaluation fa ctor than earlier studies suggested. Although the 
evidence was not as strong. some results showed the possibility 
that scope and effect and impact of errors were overvalued. 
Overall. the possibility that the job complexity factor was 
underrated by the Arthur Young approach appeared quite likely. 
2. However. even though the original results were not 
significantly affected. ignoring measurement error is not a 
desirable alternative. Even if the goal of the statistical 
ana lyses is simply to determine which fa ctors are most 
important, the critics of comparable worth will continue to 
discount the role of job evaluation as long as questions of 
reliability and validity are not fully addressed. As long as 
it is cost efficient to perform the more detailed EVCARP 
statistical analyses. measurement error should not be ignored. 
3. It was found that the statistical significance of the 
evaluati on factors changed under the EVCARP regression. 
Previously. only one-half of the factors significantly 
determined current pay. When the fact that the evaluation 
ratings were measured with error was included. the significance 
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of the ratings in explaining differences in pay fell. Only 
knowledge -education, knowledge-experience, and job complexity 
remained statistically significant. When the independent 
variables are measured with error, the intercept term and the 
percent of female incumbents become highly significant because 
they are not subject to measurement error. 
4. Of course, if the goal of the statistical analyses is to 
determine the exact contribution of each evaluation factor, the 
effect of measurement error can certainly not be ignored. The 
EVCARP program will yield different results that are based on 
the quality of the input data. 
5. The use of the new coefficients to make subsequent pay grade 
recommendations did not alter any of the previous findings. 
There was a slight shift towards increased benefits for male 
classifications. This was probably due to the increased weight 
on the job complexity factor. Ma le classifications held an 
advantage in the average rating for the job complex ity factor. 
Overall, this thesis addressed the impact of some serious criticisms 
of job evaluation systems and comparable worth. It was interesting to 
use a relatively new statistical approach to examine an issue that will 
certainly continue to grow in importance in the future . Comparable 
worth is a political, economic, and moral issue that is being debated 
more and more each day. Once statistical packages such as EVCARP are 
fully developed and available, their impact on current statistical 
methods should also increase in the future. 
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